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This document is Volume 3 (Technical Appendix) of the Needs Assessment study that 
Evergreen Economics conducted for the Energy Savings Assistance (ESA) and the 
California Alternate Rates for Energy (CARE) programs for the joint California 
investor-owned utilities (IOUs).  

This volume contains the following sections: 

 Section 6: Energy Burden Detailed Results 
 Section 7: Low-Income Population Characterization Detailed Results 
 Section 8: Telephone Survey Detailed Results 
 Section 9: Detailed Modeling Results  
 Section 10: In-Home Interview Detail 
 Section 11: Low-Income Program Review Detail 
 Section 12: Study Methods Detail 
 Section 13: Research Instruments 

The study report contains three volumes. Volume 1 is the Summary Report and 
Volume 2 is the Detailed Findings. 
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6 Energy Burden Detailed Results 
This section presents detailed results on energy burden. Section 6.1 provides an 
overview of the methods used to estimate energy burden, Section 6.2 provides 
detailed results on mean low-income (LI) customer energy burden and Section 6.3 
presents general population energy burden compared to LI customer energy burden. 

6.1 Methods 
Our assessment of energy-related burden is focused on the magnitude of energy 
expenditures faced by LI households relative to income. More specifically, LI energy 
burden was defined as the portion of total household income that goes toward paying 
electric and gas utility bills, over the period of one year. LI energy burden was 
calculated for the telephone survey sample, which was drawn from the population of 
IOU CARE participants, which we assume are income-qualified and thus “low-
income”. 

To support these calculations, estimates of bill amount and income were required. To 
form estimates of bill amount, the four California IOUs provided a sample of 
household energy billing data representing 5 percent of total active residential 
accounts. Three of the four IOUs provided histories extending from January 2010 
through December 2012; SoCalGas provided a 12-month history extending from 
January 2012 to December 2012. Bill summaries for three of the four IOUs included 
energy consumption (kWh and therms as applicable) and dollar amount of the bill. 
SDG&E provided kWh and therm consumption values.1 IOU billing histories were used 
to create an average bill for each account, for each month of the year, which were then 
combined to form an average seasonal bill. For the survey sample, the customer-
specific bill history was the source for energy expenditure estimates for the purposes 
of burden analyses. For the general population, burden analysis was based on 
aggregated values across IOU zip codes. That is, the seasonal bills were aggregated 
across IOU zip code areas to form a representative general population seasonal bill 
size for the zip code area.  

Income figures were developed for the survey sample and the general population 
using different methods. General population income figures were developed using a 
combination of Census (2011 ACS/PUMS) and Athens data. Census data provides 
median income at the Census block group level. These data were aggregated to the 
IOU zip code level by calculating a weighted median per zip code, using Athens’ based 
counts of households for a given IOU service territory and block group. Estimates of 
household income for the survey sample were based primarily on self-reports, though 

                                                        

1 Prices estimated using data from surrounding territories with similar climate were used to estimate 
bill size for SDG&E 
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CARE and ESA databases were used to fill in gaps where necessary and where data 
were available.2 

For the general population, the zip code level median income and bill statistics were 
combined to form estimates of general population burden. For the survey sample, the 
customer specific billing history and self-reported household income were combined 
to form the burden estimate.  

Importantly, the technique used here to form general population burden estimates 
involves taking average measurements of bill size and income before taking a ratio. 
This approach effects the statistics’ underlying distribution when considered in 
contrast to the measure of burden used for the survey sample that aggregates 
customer-specific ratios of expenditure to income. In fact, the difference is so 
substantial as to render statistics assembled these two ways largely incomparable. 
The next section describes this difference and its implications in greater detail. To 
form burden statistics for the survey sample that can be compared to the general 
population statistics, mean values for energy expenditures and household income are 
calculated first, and a ratio of the mean values is taken second.  

6.1.1.1 Overall Energy Burden Versus Customer Energy Burden 
Energy Burden has been calculated in two different ways, in this study and in the 
previous LINA. The two calculation methods are as follows: 

  “Customer Energy Burden:”  
o This is calculated by first computing the ratio of household annual 

energy expense to household annual income for each customer, and 
second, taking an average of the resulting ratio over the population—or 
sample—of households. 

 “Overall Energy Burden:” 
o This is calculated by first computing the average annual energy 

expenditure amount over the population—or sample—of households, 
then computing the average annual household income amount, and 
third, taking the ratio of the average expense to average income. 

Note that household size is not explicitly factored into either estimation method.3 

The “Overall Energy Burden” approach was used in the 2007 LINA and is the only 
method available to estimate burden for the general population. We use the “Overall 
Energy Burden” approach in order to make comparisons to the prior 2007 estimate 
and to the general population. However, we believe that the “Customer Energy 
Burden” provides a better estimate of average energy burden. Consequently, we use 
that metric to present the LI population’s energy burden results. The other method is 
                                                        

2 The CARE and ESA income figures were adjusted moderately to better represent the observed 
relationship between self-reported income and CARE/ESA database income.  
3 Though it is implicitly factored into the average income, since CARE-eligibility is based on the 
household size. 
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used only for comparison purposes, to show relative differences over time and with 
the general population.  

When interpreting either the overall energy burden or the customer energy burden, 
we caution the reader to bear in mind the following important caveats: 

 Income comes in more forms than simply dollars. There are food stamps, 
family services and other forms of assistance, directed largely at the lowest 
dollar income groups; 

 Income is self-reported and may contain errors; and 
 Poverty and qualification for the CARE and ESA LI programs are a function of 

both income and size of household.  

Table 1 below presents an example to illustrate the difference in results that can 
occur applying these two different methods to the same sample of customers. As 
shown in column 2 of the table, the average annual income across the three 
hypothetical customers X, Y and Z is $24,167. The average annual bill amount for 
customers X, Y and Z is $1,233. The “overall energy burden” is the ratio of the average 
bill amount to the average income, or $1,233/$24,167, i.e. 5.1 percent. 

The ratio of annual energy expense to annual energy for customers X, Y and Z are 36, 
5 and 3 percent, as shown in the right-most column in the table below. The “customer 
energy burden” is the average of these three values, or 14.7 percent—almost three 
times “overall energy burden.” 

 

 The 2007 LINA used the “overall energy burden” method to calculate the LI 
population burden estimates. However, when classifying customers as “low”, 
“moderate” or “high” burden, the “customer energy burden” was used.  

Table 1: Example, Results Using Different Burden Calculation Methods 

Example Customer Set 
Annual 
Income 

(A) 

Annual 
Energy Bill 

(B) 

Ratio of Customer- 
Bill to Customer HH 

Income (B/A, or 
“Customer Energy 

Burden”) 

Customer X $2,500 $900 36% 

Customer Y $25,000 $1,300 5% 

Customer Z $45,000 $1,500 3% 
Average for Customers X, 
Y, Z  $24,167   $1,233  14.7% 

 “Overall Energy Burden” 5.1% 

 “Customer Energy Burden” 14.7% 
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 In this study we use consistent methodology to the 2007 LINA for the purposes 
of comparing 2013 to 2007 findings. 

 The energy burden of California’s general population is presented in this study 
for comparison to the LI population. We did not have household-specific 
annual income data for the general population sample, only representative 
figures from the U.S. Census. Thus, “overall energy burden” was calculated for 
the general population, and compared with the “overall energy burden” of the 
2013 LI population. 

 In all cases outside of comparisons to 2007 or the general population, the 
“customer energy burden” is presented.  

6.1.1.2  Missing Data 
Missing Income Data: Of the 1,028 completed telephone surveys with LI customers, 
129 did not provide a household annual income. We looked to utility CARE and ESA 
databases as a secondary source to fill some of this missing data in. There were a total 
of 372 surveyed customers with income data in the CARE/ESA (“program”) database. 
Among these, 326 also had provided a self-reported income, and 46 were among 
those that did not provide an income figure.  

Self-reported data and program data related to income likely have distinct underlying 
distributions based on reporting bias. For this reason, we examined the 326 points 
with income data in both the survey and the program database to assess the 
relationship. The overall mean difference between self-reported and across the 326 
customers was $1,337, with the program database containing higher values. However, 
we also found that the relationship between the two sources changed consistently 
with the size of the program database income—where those with lower database 
income tended to report higher incomes during the survey, and those with higher 
database income tended to report lower income during the survey. Our solution was 
to divide the sample into five categories based on the size of the program database4 
income. The mean difference between the program database and survey income 
figures was applied as an adjustment factor to the 46 customers for whom we had 
only program database income. That is, for different income levels, the ratio of self-
reported income to database income was applied to the database income before it 
was adopted as the estimate of income.  

Missing Energy Bill Data: For SDG&E customers, we had usage data but not bill 
amount. In these cases we applied an average price observed for a sample with close 
geographic proximity. In other cases, we had gas bills but not electric or vice-versa. 
For these cases, we applied a mean bill based on geographic proximity and home type. 

 

                                                        

4 Less than $10,000; $10,000 to $20,000; $20,000 to $30,000; $30,000 to $40,000 and $40,000 and up 
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6.3 Energy Burden of Low-Income Versus General Population 
The table analysis compares the overall energy burden of the LI population to the general 
population (which includes the LI population). This comparison provides greater context for 
interpreting the magnitude and the patterns of the LI population energy burden. These results 
are intended to provide a comparison to the general population only. The customer energy 
burden presented previously provides our estimates of the LI population mean energy 
burden. 

In the table below, the left most column includes (a) the general population overall burden, 
the next column is (b) the LI population overall burden and the final column is (c) the ratio of 
the two results. The first two columns (a) and (b) are interim calculations only (providing 
“relative” estimates of burden) to produce the ratios shown in the (c) results. The previous 
section (6.2) presented the LI customer energy burden results. We are unable to produce 
absolute customer energy burden results for the general population given the data constraints 
described herein. 
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7 LI Population Characterization Detailed Results 
This section provides detailed results from the LI population characterization, including 
demographic and home and equipment characteristics.  

7.1 Sources for LI Population Characterization  
We compiled data from four main sources for this characterization task, which are 
summarized below. In Section 2.4, we provide more information about the secondary sources 
and in Section 2.5, we provide more information about the customer telephone phone survey.  

 ACS/PUMS – 2011 and 2004 ACS data that provided the demographic characteristics 
for the state of California, the LI population, and within the LI population, by various 
categories such as IOU service territory, home type and primary language 

 CLASS – 2013 California on-site survey data that provided the home and equipment 
characteristics for the state of California, the LI population, and within the LI 
population, by various categories such as IOU service territory, home type and primary 
language 

 RASS – 2010 California mail survey data that provided the climate zone breakdowns 
for the home and equipment characteristics  

 Telephone survey – The customer telephone survey was used to provide data on the 
ESA participants and ESA non-participants, in order to compare demographic and 
home/equipment characteristics across these two groups 

A LI household is defined as a household that has a household income that is at or below 
200% of federal poverty according to the 2012 Federal Poverty Guidelines5 shown in Table 18 
below. We chose this definition as it is the same metric that determines eligibility for both the 
CARE and ESA programs. 

                                                        

5 2012 Poverty Guidelines. U.S. Department of Health & Human Services. 
http://aspe.hhs.gov/poverty/12fedreg.shtml 
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Table 18: 200% 2012 Federal Poverty Guidelines 

Household Size Income Eligibility Upper Limit* 
1 $22,340  
2 $30,260  
3 $38,180  
4 $46,100  
5 $54,020  
6 $61,940  
7 $69,860  
8 $77,780  

Each Additional Person $7,920  
* Upper Limit Calculation = 200% of Federal Poverty Guidelines 

 

Whether a household was at or below 200% federal poverty was determined differently for 
each secondary data source depending on the level of detail of household income provided. 
The ACS/PUMS data provides a specific dollar value for household income allowing us to 
identify if the household falls below the income threshold limits in the table above depending 
on the household size. The CLASS and RASS data provides household income within a range as 
detailed in Table 19. Households were designated as low-income in these datasets if the 
midpoint of their income range fell below the Income Eligibility Upper Limit given the number 
of persons in the household. For example, if a CLASS household had three people and an 
income range of $30,000 - $40,000 it would be considered low income because the midpoint 
$35,000 is less than the Income Eligibility Upper Range of $38,180. 
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Table 19: CLASS & RASS Income Ranges 

CLASS Income Ranges RASS Income Ranges 
< $20,000 < $25,000 

$20,000-30,000 $25,000-35,000 
$30,000-40,000 $35,000-$50,000 
$40,000-50,000 > $50,000 
$50,000-60,000  
$60,000-75,000  

$75,000-100,000  
$100,000-150,000  
$150,000-200,000  

 

The telephone survey sample was drawn from the population of IOU CARE participants. Given 
that the eliginibilty threshold for CARE is based on 200% of Federal Poverty, we assume that 
all CARE households are low income by our definition above. 

7.1.1 Sample Sizes and Statistical Significance 
This section presents samples sizes and estimates of sampling error for each source used to 
develop the LI population characterization summarized in Section 4.3 and presented in more 
detail below in Sections 7.2 and 7.3. The exception is the CLASS data, where the sample size 
varied by each result since it reflects inventories of equipment. The other data sources are 
based on households, and the sample size varied little across results, allowing a more 
simplified approach to presenting sample size and sampling error estimates. 

The precision of the data can be represented by the approximate estimates of sampling error 
shown in Table 20 and Table 21 below, which shows the half-length of the "approximate" 90 
percent confidence intervals for parameters estimated for various sample segments for each 
of the sources.6 The first column, “Percent value”, refers to the percentage value for which the 
sampling error is being examined. These values can be used when interpreting the results in 
this report, by applying the interval to a percentage estimate. 

For example, if looking at an estimated percentage that is near 50 percent for the California 
total population based on the PUMS data, the lower (upper) bound of the 90 percent 
confidence interval for the true value of the percentage would be equal to the estimated 
                                                        

6 We refer to the confidence interval as "approximate" because they are based on survey data, which are “complex” in that the 
surveyed households (by design) do not perfectly represent the population of interest and, therefore, parameter estimates 
must be computed using weights. Methods do exist to calculate (near) exact standard errors; however, the development of 
individual standard errors for each parameter of interest requires extensive analysis. Because of this, results from large-scale 
surveys such as this generally compute approximate standard errors based on sample size and assumptions about the 
sampling distribution. 
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percentage minus (plus) 0.2 percentage points. Thus, we are approximately 90 percent 
confident that the true—but unknown—percentage is between 49.8 percent and 50.2 
percent.7 (The PUMS sample sizes are very large, with associated very small sampling error.) 
This interval can be applied to the same estimate for a different sub-group (e.g., California’s LI 
population) to determine if there is a statistically significant difference (at the 90% level of 
confidence) between the two groups. 

Note that there may also exist measurement errors associated with auditors and respondents 
making errors in recording information that cannot be estimated and are not reflected in the 
sampling error estimates below.  

 
 
 
 

 

                                                        

7 Stated another way, if we drew the same size sample from the population 100 times and each time calculated a 90 percent 
confidence interval for the true value of the percentage, 90 of the 100 estimated ranges would actually contain the true value 
of the percentage. 

Table 20: 2004 and 2011 PUMS Data Sample Sizes (and Telephone Survey Sample for 
ESA Participants and Non-Participants) and 90% Confidence Intervals for California 

LI Population1 

 Sample 
Segment 

Total 
2011* 

Total 
2004* 

LI 
Population 

2011* 

LI 
Population 

2004* 

ESA 
Participants** 

(Phone 
Survey) 

ESA Non-
participants 

**(Phone 
Survey) 

Percent 
value Confidence Interval 
10/90% 0.1% 0.2% 0.3% 0.5% 2.0% 2.4% 
25/75% 0.2% 0.3% 0.4% 0.7% 2.9% 3.5% 

50% 0.2% 0.4% 0.4% 0.8% 3.3% 4.0% 
Sample Size 146,280 43,413 38,293 11,046 610 418 

1Unless otherwise indicated, sample segment is for 2011, LI-population 
Sources: (*)2004 and 2011 PUMS; (**)2013 CARE Participant Telephone Survey. 
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(Table 20 continued) 

 Sample Segment PG&E  SCE  SDG&E  SoCalGas  Urban Rural 
Percent value Confidence Interval 

10/90% 0.4% 0.3% 0.6% 0.3% 0.3% 0.9% 

25/75% 0.6% 0.4% 0.8% 0.4% 0.4% 1.3% 

50% 0.6% 0.5% 0.9% 0.5% 0.4% 1.5% 

Sample Size 16,786 26,033 8,052 26,382 35,269 3,024 
1Unless otherwise indicated, sample segment is for 2011, LI-population 
Source: 2011 PUMS. 

(Table 20 continued) 

 Sample 
Segment 

Single-
Family 
Own 

Single-
Family 
Rent 

Multi-
Family 

Mobile 
Homes 

English 
Only 

Primary 
Language 
Spanish  

Primary 
Language 

Other  
Percent 

value Confidence Interval 
10/90% 0.4% 0.6% 0.4% 1.6% 0.4% 0.4% 0.6% 
25/75% 0.6% 0.8% 0.6% 2.3% 0.5% 0.6% 0.9% 

50% 0.7% 0.9% 0.7% 2.6% 0.6% 0.7% 1.0% 
Sample Size 13,696 7,850 14,683 1,000 17,973 14,087 6,233 

1Unless otherwise indicated, sample segment is for 2011, LI-population 
Source: 2011 PUMS. 

Table 21: 2010 RASS Data Sample Sizes and 90% Confidence Intervals by 
Climate Zone Group and ESA Measure Eligibility for California LI Population 

 Sample 
Segment 

Central 
Valley  
(11-13) 

Desert 
(14,15) 

Mountain 
(16) 

North 
Coast 
(1-5) 

South 
Coast 
(6-8) 

South 
Inland 
(9,10) 

Percent 
value 

 
 

Confidence Interval 
10/90% 2% 3% 4% 2% 2% 2% 
25/75% 1% 2% 2% 1% 1% 1% 

50% 2% 3% 4% 2% 2% 2% 
Sample Size 1463 724 394 1121 2166 2102 

Source: 2010 RASS. 
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7.1.2 Comparison of Sources 
We assumed that the PUMS data are the most robust and representative source, with nearly 
150,000 records. We compared the LI population sub-samples from CLASS and RASS, and 
customer telephone survey, to the PUMS as shown in Table 22 below. Section 8.1 discusses 
how the customer telephone survey compares to PUMS, and adjustment weights that we 
developed to correct for the difference between home ownership rates. 

The RASS and CLASS LI sub-samples have more homeowners than the PUMS LI sub-sample, 
with nearly half the sample owning their home compared to 33 percent in PUMS. The CLASS 
also over-represents households whose primary language is English (this variable was not 
available for RASS).  

We did not adjust the RASS and CLASS samples, but we do provide all the home and 
equipment characteristic results from CLASS by homeowners versus renters and for 
households whose primary language is Spanish or English. 

 (Table 21 continued) 

 Sample 
Segment 

RAC Replace 
and Evap. 

Cooler Install 
(10-16) 

CAC 
Replacement  

(13-15) 
Percent 

value Confidence Interval 
10/90% 1% 1% 
25/75% 1% 2% 

50% 1% 2% 
Sample Size 3476 1504 

Source: 2010 RASS. 
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Table 22: Comparison of Demographic Characteristics Across Secondary Sources 
and the Customer Telephone Survey for California LI Population 

 Data Source 

Demographic Characteristic 
2011 PUMS LI 

Sample 

2013 LINA 
Telephone 

Survey 2010 RASS 2013 CLASS 
% own 33% 51% 48% 49% 
% with seniors* 26% 53% 31% 35% 
Primary language is English 46% 76%  Not available 65% 
Respondent is white 36% 46%  Not available  Not available 
% Single-family home 51% 56% 57% 56% 
% Multi-family home 43% 40% 33% 41% 
Average # people in the home 3.0 3.0 3.9 3.5 
Average age of home 47  41 37  45 
*Definition of senior Over 65 years Over 60 years Over 65 years Over 65 years 
Sources: 2010 RASS; 2011 PUMS; 2013 CLASS; 2013 CARE Participant Telephone Survey. 
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7.2 Demographic Characteristics Results8 
This section contains demographic data from the 2004 and 2011 ACS/PUMS. The 
ACS/PUMS data were introduced in Section 2.4. The segments shown in the tables 
were introduced in Section 4.3. Note we also included two columns for ESA 
participants versus non-participants based on the telephone survey data, where the 
data were available. These data are referenced in Section 5. 

                                                        

8 Multi-family homes are defined as any housing structure with two or more units. This differs from the 
2007 KEMA study were multi-family homes are defined as housing structures with five or more units. 
This also differs from the concurrent Cadmus multi-family LI study which also defines multi-family 
homes as housing structures with five or more units. 
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7.3 Home and Equipment Characteristics Results 
This section contains home and equipment characteristic data from two sources: the KEMA 
CLASS (2013) and RASS (2010). RASS was used to provide data on weather-sensitive energy-
using equipment by climate zone categories.  

7.3.1 CLASS Data10 
The following series of tables presents the more detailed home and equipment data from the 
2013 CLASS (KEMA). The CLASS data were introduced in Section 2.4. The segments shown in 
the tables were introduced in Section 4.3. 

                                                        

10 Multi-family homes are defined as any housing structure with two or more units. This differs from the 2007 
KEMA study were multi-family homes are defined as housing structures with five or more units. This also differs 
from the concurrent Cadmus multi-family LI study which also defines multi-family homes as housing structures 
with five or more units. 
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Table 59: Average Square Footage of Home – By Population Segment and IOU 
  Percent of California LI Population 
  Total Total PG&E SCE SDG&E SoCalGas 
Average Sq Ft 1,643 1,311 1,332 1,298 1,292 1,330 
Standard Error 24 40 64 63 87 63 
Sample Size (n) 1,810 311 116 146 49 145 

Source: 2013 CLASS. 

Table 60: Average Square Footage of Home – By Home Type and Language for 
California LI Population 

  Percent of California LI Population 

  

Single-
Family 
Own 

Single-
Family 
Rent 

Multi-
Family 

Primary 
Language 
Spanish 

English 
Only 

Average Sq Ft 1,629 1,409 885 1,240 1,284 
Standard Error 60 70 34 60 49 
Sample Size (n) 160 57 83 64 230 

Source: 2013 CLASS. 
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Table 61: Heating Equipment Type – By Population Segment and IOU 

  

Percent of 
California 

Population 

Percent of 
California LI 
Population 

Percent of California LI Population 

  Total Total PG&E SCE SDG&E SoCalGas 
Electric 11% 10% 9% 9% 25% 3% 
Portable Heaters 2% 2% 1% 1% 3% 1% 
Heat Pump 2% 2% 2% 2% 4% 1% 
Wll/Floor Heaters 1% 0% 0% 0% 0% 0% 
Hot Air Furnace 2% 1% 0% 2% 2% 1% 
Resistance/Baseboard 2% 3% 4% 1% 9% 0% 
Other Electric 2% 2% 1% 2% 7% 0% 
Natural Gas 83% 79% 78% 85% 66% 93% 
Hot Air Furnace 61% 47% 48% 48% 46% 55% 
Space Heaters/Wall Units 14% 27% 27% 30% 8% 31% 
Hot Water Radiator/Baseboard 0% 0% 0% 0% 0% 0% 
Other Gas 8% 5% 2% 7% 12% 7% 
Oil 0% 0% 0% 0% 0% 0% 
Fireplace 0% 0% 0% 0% 0% 0% 
Steam 0% 0% 0% 0% 0% 0% 
Stove/Stove Insert 0% 0% 0% 0% 0% 0% 
Space Heaters 0% 0% 0% 0% 0% 0% 
Other Oil 0% 0% 0% 0% 0% 0% 
Propane 4% 2% 3% 2% 1% 0% 
Hot Air Furnace 3% 1% 2% 1% 1% 0% 
Space Heaters 0% 0% 0% 0% 0% 0% 
Hot Water Radiator/Baseboard 0% 0% 0% 0% 0% 0% 
Fireplace 0% 0% 0% 0% 0% 0% 
Steam 0% 0% 0% 0% 0% 0% 
Other Propane 1% 1% 1% 1% 1% 0% 
Wood or Coal 1% 4% 7% 1% 2% 0% 
Fireplace 1% 2% 5% 0% 2% 0% 
Stove/Stove Insert 0% 1% 2% 0% 0% 0% 
Furnace 0% 0% 0% 0% 0% 0% 
Hot Water Radiator/Baseboard 0% 0% 0% 0% 0% 0% 
Other Wood/Coal 0% 0% 0% 0% 0% 0% 
No Heating Equipment 2% 4% 4% 4% 7% 4% 
Sample Size (n) 1,987 388 166 171 53 165 

Source: 2013 CLASS. 
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Table 62: Heating Equipment Type – By Home Type and Language for California LI 
Population 

  Percent of California LI Population 

  

Single-
Family 
Own 

Single-
Family 
Rent 

Multi-
Family 

Primary 
Language 
Spanish 

English 
Only 

Electric 5% 1% 19% 9% 12% 
Portable Heaters 1% 1% 1% 1% 2% 
Heat Pump 1% 0% 5% 1% 3% 
Wall/Floor Heaters 0% 0% 1% 1% 0% 
Hot Air Furnace 1% 0% 2% 1% 1% 
Resistance/Baseboard 0% 0% 7% 3% 3% 
Other Electric 1% 0% 4% 2% 2% 
Natural Gas 82% 86% 76% 82% 78% 
Hot Air Furnace 64% 47% 32% 40% 49% 
Space Heaters/Wall Units 15% 26% 40% 38% 23% 
Hot Water Radiator/Baseboard 0% 0% 0% 0% 0% 
Other Gas 4% 13% 4% 4% 6% 
Oil 0% 0% 0% 0% 0% 
Fireplace 0% 0% 0% 0% 0% 
Steam 0% 0% 0% 0% 0% 
Stove/Stove Insert 0% 0% 0% 0% 0% 
Space Heaters 0% 0% 0% 0% 0% 
Other Oil 0% 0% 0% 0% 0% 
Propane 3% 4% 0% 0% 3% 
Hot Air Furnace 3% 0% 0% 0% 2% 
Space Heaters 0% 0% 0% 0% 0% 
Hot Water Radiator/Baseboard 0% 0% 0% 0% 0% 
Fireplace 0% 0% 0% 0% 0% 
Steam 0% 0% 0% 0% 0% 
Other Propane 0% 4% 0% 0% 1% 
Wood or Coal 6% 4% 1% 2% 4% 
Fireplace 5% 2% 1% 2% 2% 
Stove/Stove Insert 1% 2% 0% 0% 2% 
Furnace 0% 0% 0% 0% 0% 
Hot Water Radiator/Baseboard 0% 0% 0% 0% 0% 
Other Wood/Coal 0% 0% 0% 0% 0% 
No Heating Equipment 3% 5% 5% 7% 3% 
Sample Size (n) 174 72 111 90 259 

Source: 2013 CLASS. 
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Table 63: Cooling Equipment Type and Age – By Population Segment and IOU 

  

Percent of 
California 

Population 

Percent of 
California LI 
Population 

Percent of California LI Population 

  Total Total PG&E SCE SDG&E SoCalGas 
Type of Cooling 
Equipment/Systems             
Central Air Conditioners 47% 32% 29% 38% 24% 41% 
Heat Pumps 2% 2% 3% 3% 0% 1% 
Room Air Conditioners 15% 25% 16% 36% 17% 32% 
Evaporative Coolers 2% 6% 5% 7% 0% 6% 
No Cooling Equipment 34% 35% 48% 17% 59% 20% 
Age of Cooling Equipment             
<10 years 40% 53% 47% 62% 46% 57% 
10-19 years 34% 27% 39% 23% 36% 27% 
20-29 years 25% 20% 14% 16% 18% 15% 
30 or more years 1% 0% 0% 0% 0% 0% 
Average Age 12.7 10.0 10.1 9.5 12.1 9.8 
Standard Error 1.1 2.2 3.2 1.5 1.1 1.1 
Sample Size (n, Age) 388 53 17 27 10 27 
Sample Size (n, Type) 1,987 388 166 171 53 165 

Source: 2013 CLASS. 
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Table 64: Cooling Equipment Type and Age – By Home Type and Language for 
California LI Population 

  Percent of California LI Population 

  

Single-
Family 
Own 

Single-
Family 
Rent 

Multi-
Family 

Primary 
Language 
Spanish 

English 
Only 

Type of Cooling Equipment/Systems           
Central Air Conditioners 45% 26% 23% 24% 35% 
Heat Pumps 2% 0% 4% 0% 4% 
Room Air Conditioners 22% 36% 24% 35% 21% 
Evaporative Coolers 8% 10% 1% 6% 6% 
No Cooling Equipment 24% 29% 48% 35% 35% 
Age of Cooling Equipment           
<10 years 56% 52% 56% 80% 51% 
10-19 years 29% 29% 31% 20% 28% 
20-29 years 15% 19% 13% 0% 21% 
30 or more years 0% 0% 0% 0% 0% 
Average Age 10.1 9.7 10.0 6.8 10.9 
Standard Error 0.4 0.9 1.6 1.3 2.1 
Sample Size (n, Age) 33 13 6 10 42 
Sample Size (n, Type) 138 58 66 67 191 

Source: 2013 CLASS. 



 

 7-46 

Table 65: Water Heating Equipment Type and Age – By Population Segment and IOU 

  

Percent of 
California 

Population 

Percent of 
California LI 
Population 

Percent of California LI Population 

  Total Total PG&E SCE SDG&E SoCalGas 
Water Heating Fuel             
Electricity 6% 8% 10% 7% 3% 2% 
Natural Gas 84% 81% 74% 90% 74% 96% 
Propane 4% 3% 5% 1% 2% 0% 
Solar 1% 1% 1% 1% 0% 1% 
Unknown 5% 8% 11% 2% 21% 2% 
Age of Water Heating Equipment             
1-5 years 35% 33% 27% 37% 42% 37% 
6-10 years 48% 45% 55% 37% 48% 37% 
11-15 years 7% 9% 10% 9% 4% 8% 
16-20 years 5% 8% 4% 12% 6% 12% 
More than 20 years 4% 5% 4% 6% 0% 6% 
Average Age 7.8 8.2 8.2 8.5 6.9 8.5 
Standard Error 0.2 0.5 0.7 0.8 1.0 0.8 
Sample Size (n, Age) 731 135 52 63 20 62 
Sample Size (n, Type) 1,987 388 166 171 53 165 

Source: 2013 CLASS. 
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Table 66: Water Heating Equipment Type and Age – By Home Type and Language 
for California LI Population 

  Percent of California LI Population 

  

Single-
Family 
Own 

Single-
Family 
Rent 

Multi-
Family 

Primary 
Language 
Spanish 

English 
Only 

Water Heating Fuel           
Electricity 7% 3% 10% 8% 8% 
Natural Gas 86% 95% 69% 83% 80% 
Propane 4% 1% 0% 1% 4% 
Solar 1% 0% 0% 0% 1% 
Unknown 1% 0% 20% 9% 7% 
Age of Water Heating Equipment           
1-5 years 28% 45% 35% 31% 34% 
6-10 years 52% 43% 38% 50% 45% 
11-15 years 8% 0% 13% 9% 9% 
16-20 years 5% 11% 11% 6% 7% 
More than 20 years 7% 2% 3% 4% 5% 
Average Age 8.6 6.9 8.2 7.7 8.2 
Standard Error 0.7 0.9 0.9 0.9 0.5 
Sample Size (n, Age) 69 25 38 33 96 
Sample Size (n, Type) 180 76 118 99 266 

Source: 2013 CLASS. 

Table 67: Existing Wall Insulation R-Value – By Population Segment and IOU 

  

Percent of 
California 

Population 

Percent of 
California LI 
Population 

Percent of California LI Population 

  Total Total PG&E SCE SDG&E SoCalGas 
No insulation (R-0) 26% 35% 36% 33% 49% 32% 
R-1 --> R-10 15% 20% 23% 20% 9% 20% 
R-11 --> R-18 54% 44% 37% 45% 41% 47% 
R-19 --> R-30 5% 0% 5% 1% 1% 1% 
Sample Size (n) 1,835 358 147 166 47 161 

Source: 2013 CLASS. 
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Table 68: Existing Wall Insulation R-Value – By Home Type and Language for 
California LI Population 

  Percent of California LI Population 

  

Single-
Family 
Own 

Single-
Family 
Rent 

Multi-
Family 

Primary 
Language 
Spanish 

English 
Only 

No insulation (R-0) 35% 46% 32% 41% 36% 
R-1 --> R-10 13% 17% 27% 23% 18% 
R-11 --> R-18 47% 37% 39% 36% 44% 
R-19 --> R-30 5% 1% 1% 0% 2% 
Sample Size (n) 173 70 104 86 251 

Source: 2013 CLASS. 

Table 69: Foundation Type – By Population Segment and IOU 

  

Percent of 
California 

Population 

Percent of 
California LI 
Population 

Percent of California LI Population 

  Total Total PG&E SCE SDG&E SoCalGas 
Slab 55% 52% 42% 59% 70% 60% 
Crawl 31% 34% 39% 32% 15% 33% 
Basement 7% 7% 10% 3% 7% 3% 
Mobile home skirting <1% <1% 1% 0% 0% 0% 
Not applicable (not on ground floor) 7% 9% 9% 6% 8% 4% 
Sample Size (n) 1,984 387 166 170 53 164 

Source: 2013 CLASS. 

Table 70: Foundation Type – By Home Type and Language for California LI 
Population 

  Percent of California LI Population 

  

Single-
Family 
Own 

Single-
Family 
Rent 

Multi-
Family 

Primary 
Language 
Spanish 

English 
Only 

Slab 46% 45% 62% 58% 50% 
Crawl 43% 51% 15% 30% 35% 
Basement 10% 4% 5% 6% 6% 
Mobile home skirting 0% 0% 0% 0% <1% 
Not applicable (not on ground floor) 0% 0% 18% 6% 8% 
Sample Size (n) 180 76 118 99 265 

Source: 2013 CLASS. 
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Table 71: Refrigerator Characteristics – By Population Segment and IOU 

 

Percent of 
California 

Population 

Percent of 
California LI 
Population 

Percent of California LI Population 

  Total Total PG&E SCE SDG&E SoCalGas 
Number of Refrigerators             
One 70% 77% 82% 73% 74% 73% 
Two or three 29% 22% 18% 26% 26% 24% 
Style             
Single door 12% 10% 6% 12% 9% 13% 
Top/bottom doors 55% 63% 66% 61% 64% 60% 
Side-by-side doors 33% 27% 28% 26% 27% 28% 
Size             
Small (<17 cu ft) 14% 13% 13% 15% 9% 14% 
Medium (17-20 cu ft) 28% 37% 34% 39% 34% 39% 
Large (>20 cu ft) 57% 50% 54% 46% 57% 47% 
Type of Defrost             
Frost-free 94% 91% 94% 88% 94% 88% 
Partial frost-free 3% 4% 4% 5% 0% 4% 
Manual 4% 5% 3% 7% 7% 8% 
Age             
<6 years 24% 28% 27% 28% 43% 28% 
6-10 years 37% 42% 42% 41% 37% 40% 
11-15 years 24% 18% 20% 17% 8% 21% 
16+ years 16% 13% 10% 15% 12% 12% 
Average Age 9.8 8.8 8.8 9.0 7.3 8.5 
Standard Error 0.2 0.4 0.5 0.5 1.1 0.5 
Sample Size (n, Age) 1,249 268 111 134 25 124 
Sample Size (n, Type) 1,987 388 166 171 53 165 

Source: 2013 CLASS. 
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Table 72: Refrigerator Characteristics – By Home Type and Language for 
California LI Population 

  Percent of California LI Population 

  

Single-
Family 
Own 

Single-
Family 
Rent 

Multi-
Family 

Primary 
Language 
Spanish 

English 
Only 

Number of Refrigerators           
One 64% 72% 92% 78% 79% 
Two or three 35% 27% 8% 21% 21% 
Style           
Single door 10% 10% 7% 9% 9% 
Top/bottom doors 52% 63% 80% 71% 63% 
Side-by-side doors 37% 27% 13% 21% 27% 
Size           
Small (<17 cu ft) 12% 12% 14% 12% 13% 
Medium (17-20 cu ft) 22% 40% 55% 48% 32% 
Large (>20 cu ft) 65% 48% 31% 40% 54% 
Type of Defrost           
Frost-free 90% 92% 94% 90% 93% 
Partial frost-free 5% 2% 3% 5% 2% 
Manual 5% 7% 3% 5% 4% 
Age           
<6 years 28% 20% 31% 34% 24% 
6-10 years 45% 43% 44% 41% 44% 
11-15 years 16% 18% 17% 10% 20% 
16+ years 11% 19% 8% 15% 12% 
Average Age 9.3 9.9 7.9 8.3 9.1 
Standard Error 0.5 0.8 0.6 0.7 0.4 
Sample Size (n, Age) 142 57 63 69 174 
Sample Size (n, Type) 178 75 118 99 266 

Source: 2013 CLASS. 
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Table 73: Home Appliance Types – By Population Segment and IOU 

  

Percent of 
California 

Population 

Percent of 
California LI 
Population 

Percent of California LI Population 

  Total Total PG&E SCE SDG&E SoCalGas 
Dishwasher 74% 50% 45% 54% 56% 52% 
No Dishwasher 26% 50% 55% 46% 44% 48% 
Clothes Washer 81% 68% 68% 70% 63% 74% 
No Clothes Washer 19% 32% 32% 30% 37% 26% 
Clothes Dryer 79% 66% 65% 68% 60% 72% 
Electric 28% 24% 42% 8% 17% 7% 
Gas 49% 40% 21% 59% 43% 65% 
Propane 2% 2% 2% 1% 1% 0% 
No Clothes Dryer 21% 35% 35% 32% 40% 28% 
Sample Size (n) 1,987 388 166 171 53 165 

Source: 2013 CLASS. 
 

Table 74: Home Appliance Types – By Home Type and Language for California LI 
Population 

  Percent of California LI Population 

  

Single-
Family 
Own 

Single-
Family 
Rent 

Multi-
Family 

Primary 
Language 
Spanish 

English 
Only 

Dishwasher 61% 44% 41% 26% 58% 
No Dishwasher 39% 56% 59% 74% 42% 
Clothes Washer 94% 97% 30% 60% 71% 
No Clothes Washer 6% 3% 70% 40% 29% 
Clothes Dryer 91% 91% 29% 53% 73% 
Electric 31% 32% 15% 15% 27% 
Gas 58% 56% 15% 38% 41% 
Propane 2% 3% 0% 0% 3% 
No Clothes Dryer 9% 9% 71% 47% 29% 
Sample Size (n) 180 76 118 99 266 

Source: 2013 CLASS. 
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Table 75: Lighting Types – By Population Segment and IOU 

  

Percent of 
California 

Population 

Percent of 
California LI 
Population 

Percent of California LI Population 

  Total Total PG&E SCE SDG&E SoCalGas 
Lighting Type             
Incandescent Lamps 47% 41% 40% 41% 41% 42% 
CFLs 34% 41% 42% 39% 40% 39% 
Fluorescent Fixtures 7% 8% 7% 9% 11% 9% 
Halogen Lamps 7% 4% 3% 4% 3% 4% 
Other 4% 7% 7% 7% 5% 6% 
Lighting Controls Installed 18% 14% 15% 14% 12% 14% 
No Lighting Controls 82% 86% 85% 86% 88% 86% 
Sample Size (n)11 64,297 8,982 3,846 3,988 1,213 3,959 

Source: 2013 CLASS. 

 

 

 

  

                                                        

11 The n's in this table reflect the number of lighting fixtures in the CLASS sample rather than the number of 
households. 

Table 76: Lighting Types – By Home Type and Language for California LI 
Population 

  Percent of California LI Population 

  

Single-
Family 
Own 

Single-
Family 
Rent 

Multi-
Family 

Primary 
Language 
Spanish 

English 
Only 

Lighting Type           
Incandescent Lamps 44% 37% 38% 31% 45% 
CFLs 36% 43% 47% 48% 38% 
Fluorescent Fixtures 8% 8% 8% 9% 7% 
Halogen Lamps 5% 4% 2% 3% 4% 
Other 7% 9% 6% 9% 5% 
Lighting Controls Installed 15% 13% 14% 9% 16% 
No Lighting Controls 85% 88% 86% 91% 84% 
Sample Size (n) 5,332 1,715 1,648 1,697 6,654 

Source: 2013 CLASS. 
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7.3.2 RASS Data 
The following series of tables presents home and equipment data that are weather-sensitive 
by climate zone from the 2010 RASS (KEMA). The RASS data were introduced in Section 2.4. 
The segments shown in the tables, along with the sample sizes, are: 

 Climate Zone Group: 
o Central Valley - CEC building climate zone 11-13 (n = 1,463); 
o Desert – CEC building climate zone 14 and 15 (n = 724); 
o Mountain - CEC building climate zone 16 (n = 394); 
o North Coast - CEC building climate zones 1-5 (n = 1,121); 
o South Coast - CEC building climate zones 6-8 (n = 2,166); and 
o South Inland - CEC building climate zone 9 and 10 (n = 2,102). 

 ESA Measure Eligibility (based on 2009-2011): 
o Room Air Conditioner Replacement and Evaporative Cooler Installation - CEC 

building climate zones 10-16 (n = 3,476); and 
o Central Air Conditioner Replacement CEC building climate zones 13-15 (n = 

1,504). 
 

 

 

  

Table 77: Heating Fuel Type by Regional Climate Zone for California LI Population 

Climate Zone - Region 

 Total Central 
Valley Desert Mountain North 

Coast 
South 
Coast 

South 
Inland 

Heating Fuel  
Natural Gas 71% 73% 71% 50% 73% 68% 73% 
Electric 6% 7% 3% 17% 8% 7% 3% 
Propane 3% 6% 5% 12% 3% 0% 1% 
Wood/coal 2% 4% 3% 9% 2% 0% 0% 
Other 5% 4% 13% 7% 5% 5% 5% 
No heating equipment/ 
systems 9% 2% 2% 3% 5% 16% 13% 
No Response 4% 5% 3% 3% 4% 4% 5% 

Source: 2010 RASS. 



 

 7-54 

Table 78: Heating Set Point Range by Regional Climate Zone for California LI Population 

Climate Zone - Region 

Total 
Central 
Valley Desert Mountain 

North 
Coast 

South 
Coast 

South 
Inland 

Morning               
55 to 60 °F 4% 3% 4% 21% 5% 3% 3% 
61 to 65 °F 12% 15% 14% 12% 18% 7% 8% 
66 to 70 °F 19% 26% 21% 15% 23% 16% 14% 
71 to 75 °F 12% 18% 18% 16% 6% 9% 14% 
Below 55 °F 2% 1% 1% 1% 2% 2% 1% 
No response 11% 8% 13% 9% 11% 14% 11% 
Not applicable 20% 8% 10% 15% 16% 29% 25% 
Off 18% 17% 16% 9% 18% 18% 21% 
Over 75 °F 3% 4% 3% 2% 0% 2% 3% 
Day               
55 to 60 °F 3% 2% 6% 6% 5% 1% 3% 
61 to 65 °F 9% 11% 7% 14% 17% 7% 6% 
66 to 70 °F 14% 21% 15% 11% 15% 10% 12% 
71 to 75 °F 10% 19% 15% 13% 5% 6% 11% 
Below 55 °F 1% 2% 2% 2% 2% 1% 1% 
No response 11% 8% 13% 9% 11% 14% 11% 
Not applicable 20% 8% 10% 15% 16% 29% 25% 
Off 29% 26% 29% 31% 30% 30% 30% 
Over 75 °F 2% 2% 3% 1% 0% 2% 2% 
Evening               
55 to 60 °F 3% 3% 3% 4% 5% 3% 2% 
61 to 65 °F 9% 9% 4% 13% 16% 5% 6% 
66 to 70 °F 21% 29% 26% 17% 23% 18% 16% 
71 to 75 °F 14% 23% 19% 14% 7% 8% 16% 
Below 55 °F 1% 0% 2% 0% 1% 1% 1% 
No response 11% 8% 13% 9% 11% 14% 11% 
Not applicable 20% 8% 10% 15% 16% 29% 25% 
Off 19% 17% 18% 27% 21% 19% 20% 
Over 75 °F 3% 3% 4% 1% 0% 4% 3% 
 Night               
55 to 60 °F 5% 5% 5% 10% 6% 3% 5% 
61 to 65 °F 12% 17% 9% 11% 17% 8% 7% 
66 to 70 °F 14% 14% 23% 10% 16% 11% 14% 
71 to 75 °F 10% 18% 11% 10% 4% 8% 10% 
Below 55 °F 3% 4% 3% 6% 3% 3% 2% 
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Climate Zone - Region 

Total 
Central 
Valley Desert Mountain 

North 
Coast 

South 
Coast 

South 
Inland 

No response 11% 8% 13% 9% 11% 14% 11% 
Not applicable 20% 8% 10% 15% 16% 29% 25% 
Off 24% 22% 23% 28% 27% 22% 24% 
Over 75 °F 2% 4% 3% 1% 0% 2% 3% 

    Source: 2010 RASS. 
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Table 79: Heating Set Point Range by ESA Measure Eligibility for California LI 
Population 

  Climate Zone – ESA Measure Eligibility 

RAC Replace and Evap. Cooler Install 
CAC 

Replacement 
Morning     
55 to 60 °F 5% 3% 
61 to 65 °F 14% 13% 
66 to 70 °F 23% 23% 
71 to 75 °F 19% 18% 
Below 55 °F 1% 2% 
No response 9% 9% 
Not applicable 10% 11% 
Off 17% 17% 
Over 75 °F 3% 3% 
Day     
55 to 60 °F 3% 3% 
61 to 65 °F 10% 9% 
66 to 70 °F 19% 16% 
71 to 75 °F 18% 20% 
Below 55 °F 2% 1% 
No response 9% 9% 
Not applicable 10% 11% 
Off 28% 29% 
Over 75 °F 2% 2% 
Evening     
55 to 60 °F 3% 3% 
61 to 65 °F 8% 5% 
66 to 70 °F 25% 23% 
71 to 75 °F 22% 23% 
Below 55 °F 1% 1% 
No response 9% 9% 
Not applicable 10% 11% 
Off 19% 21% 
Over 75 °F 3% 3% 
Night     
55 to 60 °F 6% 5% 
61 to 65 °F 14% 13% 
66 to 70 °F 15% 18% 
71 to 75 °F 16% 18% 
Below 55 °F 4% 2% 
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  Climate Zone – ESA Measure Eligibility 

RAC Replace and Evap. Cooler Install 
CAC 

Replacement 
No response 9% 9% 
Not applicable 10% 11% 
Off 24% 19% 
Over 75 °F 3% 6% 

            Source: 2010 RASS. 
 

 
  

Table 80: Cooling Thermostat by Regional Climate Zone for California LI 
Population 

Climate Zone - Region 

Total 
Central 
Valley Desert Mountain 

North 
Coast 

South 
Coast 

South 
Inland 

Cooling Thermostat  
Standard (Not 
Programmable) 17% 24% 20% 15% 6% 15% 22% 
Programmable 14% 27% 25% 19% 5% 7% 16% 
Programmable 
Communicating 9% 12% 24% 20% 7% 4% 8% 
None 8% 11% 15% 13% 5% 6% 9% 
Not Applicable 47% 22% 12% 31% 73% 66% 38% 
No Response 4% 4% 4% 2% 5% 2% 7% 

Source: 2010 RASS. 

Table 81: Cooling Thermostat by ESA Measure Eligibility for California LI 
Population 

  Climate Zone – ESA Measure Eligibility 

RAC Replace and Evap. Cooler Install 
CAC 

Replacement 
Cooling Thermostat   
Standard (Not Programmable) 25% 27% 
Programmable 26% 25% 
Programmable Communicating 14% 17% 
None 11% 13% 
Not Applicable 20% 13% 
No Response 5% 5% 

Source: 2010 RASS. 
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Table 82: Cooling Set Point Range by Regional Climate Zone for California LI Population 

Climate Zone - Region 

Total 
Central 
Valley Desert Mountain 

North 
Coast 

South 
Coast 

South 
Inland 

Morning               
70 to 73 °F 4% 5% 14% 3% 2% 2% 4% 
74 to 76 °F 6% 11% 11% 9% 2% 2% 6% 
77 to 80 °F 7% 12% 16% 19% 0% 3% 8% 
Above 80 °F 1% 3% 2% 1% 0% 1% 1% 
Below 70 °F 3% 4% 2% 3% 4% 2% 2% 
No response 4% 4% 8% 2% 5% 3% 5% 
Not applicable 57% 34% 27% 51% 79% 74% 49% 
Off 18% 27% 20% 11% 7% 14% 25% 
Day               
70 to 73 °F 6% 7% 9% 5% 4% 4% 9% 
74 to 76 °F 7% 14% 12% 8% 3% 3% 7% 
77 to 80 °F 9% 18% 18% 6% 1% 4% 11% 
Above 80 °F 2% 3% 4% 1% 0% 1% 2% 
Below 70 °F 4% 6% 3% 3% 2% 4% 3% 
No response 4% 4% 8% 2% 5% 3% 5% 
Not applicable 57% 34% 27% 51% 79% 74% 49% 
Off 11% 14% 18% 24% 6% 8% 14% 
Evening               
70 to 73 °F 7% 9% 17% 7% 4% 3% 9% 
74 to 76 °F 8% 18% 12% 8% 3% 3% 9% 
77 to 80 °F 9% 19% 21% 9% 1% 3% 11% 
Above 80 °F 1% 3% 3% 1% 0% 1% 1% 
Below 70 °F 4% 6% 3% 2% 3% 3% 3% 
No response 4% 4% 8% 2% 5% 3% 5% 
Not applicable 57% 34% 27% 51% 79% 74% 49% 
Off 10% 8% 9% 19% 6% 11% 12% 
Night               
70 to 73 °F 4% 5% 13% 4% 2% 3% 5% 
74 to 76 °F 6% 14% 8% 4% 2% 2% 6% 
77 to 80 °F 7% 12% 19% 5% 0% 3% 8% 
Above 80 °F 2% 3% 2% 1% 0% 1% 1% 
Below 70 °F 3% 5% 3% 2% 2% 2% 2% 
No response 4% 4% 8% 2% 5% 3% 5% 
Not applicable 57% 34% 27% 51% 79% 74% 49% 
Off 18% 22% 20% 31% 9% 12% 24% 

Source: 2010 RASS.  
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Table 83: Cooling Set Point Range by ESA Measure Eligibility for California LI 
Population 

  Climate Zone – ESA Measure Eligibility 
RAC Replace and Evap. Cooler Install CAC Replacement 

Morning     
70 to 73 °F 6% 8% 
74 to 76 °F 11% 13% 
77 to 80 °F 14% 15% 
Above 80 °F 2% 3% 
Below 70 °F 3% 4% 
No response 5% 6% 
Not applicable 32% 26% 
Off 27% 26% 
Day     
70 to 73 °F 8% 6% 
74 to 76 °F 13% 14% 
77 to 80 °F 18% 21% 
Above 80 °F 3% 5% 
Below 70 °F 5% 7% 
No response 5% 6% 
Not applicable 32% 26% 
Off 16% 16% 
Evening     
70 to 73 °F 10% 10% 
74 to 76 °F 16% 18% 
77 to 80 °F 19% 21% 
Above 80 °F 3% 3% 
Below 70 °F 5% 6% 
No response 5% 6% 
Not applicable 32% 26% 
Off 11% 10% 
Night     
70 to 73 °F 7% 7% 
74 to 76 °F 12% 16% 
77 to 80 °F 14% 16% 
Above 80 °F 3% 4% 
Below 70 °F 4% 6% 
No response 5% 6% 
Not applicable 32% 26% 
Off 25% 20% 

Source: 2010 RASS. 
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Table 84: Primary Type of Heating Equipment by Regional Climate Zone for California 
LI Population 

Climate Zone - Region 

Total 
Central 
Valley Desert Mountain North 

Coast 
South 
Coast 

South 
Inland 

Electric               
Portable Heaters 5% 4% 5% 5% 3% 4% 7% 
Heat Pump 2% 3% 4% 3% 0% 3% 2% 
Through-the-wall Electric 
Heat Pump 1% 1% 1% 1% 2% 1% 2% 
Central Forced Air Electric 
Furnace 5% 8% 4% 9% 3% 5% 5% 
Resistance/Baseboard 5% 3% 2% 7% 6% 7% 3% 
Other Electric 1% 0% 0% 2% 2% 1% 0% 
Natural Gas               
Central Forced Air Gas 
Furnace 37% 46% 56% 36% 32% 29% 38% 
Space Heaters/Wall Units 24% 17% 14% 10% 34% 27% 21% 
Other Gas 1% 1% 1% 0% 0% 1% 1% 
Fireplace 0% 0% 0% 0% 1% 0% 0% 
Steam 1% 1% 1% 0% 1% 2% 1% 
Propane        
Central Forced Air 
Propane Furnace 2% 5% 2% 7% 2% 0% 0% 
Other Propane 0% 0% 0% 0% 0% 0% 0% 
Steam 0% 0% 0% 0% 0% 0% 0% 
Floor or Wall Propane 
Heater 1% 1% 2% 3% 1% 0% 0% 
Wood or Coal        
Fireplace 1% 2% 2% 4% 0% 0% 0% 
Stove/Stove Insert 1% 2% 1% 5% 1% 0% 0% 
Solar Heat        
Solar Heat Electric 
Backup 0% 0% 0% 0% 0% 0% 0% 
Solar Heat Natural Gas 
Backup 0% 0% 0% 0% 0% 0% 0% 
Solar Heat Propane 
Backup 0% 0% 0% 1% 0% 0% 0% 
Solar Heat No Backup 0% 0% 0% 0% 0% 0% 0% 
Other 0% 0% 0% 1% 0% 0% 1% 
No primary heating 
equipment/systems 13% 7% 5% 6% 9% 20% 18% 

Source: 2010 RASS. 
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Table 85: Primary Type of Heating Equipment by ESA Measure Eligibility for California 
LI Population 

  Climate Zone – ESA Measure Eligibility 
RAC Replace and 

Evap. Cooler Install 
CAC 

Replacement 
Electric     
Portable Heaters 4% 5% 
Heat Pump 3% 2% 
Through-the-wall Electric Heat 
Pump 1% 1% 
Central Forced Air Electric 
Furnace 8% 7% 
Resistance/Baseboard 3% 2% 
Other Electric 0% 0% 
Natural Gas   
Central Forced Air Gas Furnace 48% 54% 
Space Heaters/Wall Units 14% 16% 
Other Gas 1% 1% 
Fireplace 0% 0% 
Steam 1% 1% 
Propane   
Central Forced Air Propane 
Furnace 4% 2% 
Other Propane 0% 0% 
Steam 0% 0% 
Floor or Wall Propane Heater 1% 1% 
Wood or Coal     
Fireplace 2% 1% 
Stove/Stove Insert 1% 1% 
Solar Heat   
Solar Heat Electric Backup 0% 0% 
Solar Heat Natural Gas Backup 0% 0% 
Solar Heat Propane Backup 0% 0% 
Solar Heat No Backup 0% 0% 
Other 0% 0% 
No primary heating 
equipment/systems 8% 7% 

Source: 2010 RASS. 
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Table 86: Cooling Equipment/System Type by ESA Measure Eligibility for 
California LI Population 

  Climate Zone – ESA Measure Eligibility 

  
RAC Replace and 

Evap. Cooler Install 
CAC 

Replacement 
Cooling System   
Central Air Conditioners Only 49% 52% 
Room Air Conditioners Only 14% 9% 
Central Evaporative Coolers Only 6% 8% 
Multiple Types of AC 22% 25% 
No AC 9% 6% 

Source: 2010 RASS. 

Table 87: Existing Exterior Wall Insulation by Regional Climate Zone for California LI 
Population 

Climate Zone - Region 

Total 
Central 
Valley Desert Mountain 

North 
Coast 

South 
Coast 

South 
Inland 

Existing Insulation  
Has no Wall Insulation 29% 18% 18% 19% 31% 37% 29% 
Has some Wall 
Insulation 18% 20% 14% 14% 17% 18% 18% 
Has Wall Insulation 
everywhere 39% 52% 53% 40% 39% 27% 36% 
No Response 14% 10% 14% 26% 12% 17% 17% 

Source: 2010 RASS. 

Table 88: Existing Exterior Wall Insulation by ESA Measure Eligibility for 
California LI Population 

  Climate Zone – ESA Measure Eligibility 

  
RAC Replace and Evap. Cooler 

Install CAC Replacement 
Existing Insulation   
Has no Wall Insulation 19% 21% 
Has some Wall Insulation 17% 18% 
Has Wall Insulation everywhere 51% 51% 
No Response 12% 10% 

Source: 2010 RASS. 
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Table 89: Existing Attic Insulation by Regional Climate Zone for California LI 
Population 

Climate Zone - Region 

Total 
Central 
Valley Desert Mountain 

North 
Coast 

South 
Coast 

South 
Inland 

Inches of Attic 
Insulation  
No insulation 48% 40% 30% 31% 47% 58% 51% 
0-3 Inches  16% 17% 18% 21% 16% 12% 17% 
4-6 Inches 18% 23% 29% 16% 16% 12% 19% 
7-10 Inches 5% 6% 6% 6% 7% 4% 3% 
More than 10 Inches 2% 1% 4% 4% 2% 2% 2% 
No Response 12% 13% 13% 22% 12% 12% 8% 

Source: 2010 RASS. 

 

Table 90: Existing Attic Insulation by ESA Measure Eligibility for 
California LI Population 

  Climate Zone – ESA Measure Eligibility 

  
RAC Replace and Evap. 

Cooler Install CAC Replacement 
Inches of Attic Insulation   
No insulation 38% 39% 
0-3 Inches  18% 17% 
4-6 Inches 24% 23% 
7-10 Inches 5% 3% 
More than 10 Inches 2% 2% 
No Response 13% 15% 

Source: 2010 RASS. 
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Table 91: RASS Window Type by Regional Climate Zone for California LI Population 

Climate Zone - Region 

Total 
Central 
Valley Desert Mountain 

North 
Coast 

South 
Coast 

South 
Inland 

Type of Window  
All or most single pane 29% 53% 39% 45% 43% 55% 52% 
Mixture Single and 
Double Pane 18% 7% 12% 10% 12% 9% 11% 
All or Most Double Pane 39% 35% 44% 40% 40% 25% 28% 
No Response 14% 4% 5% 5% 5% 11% 10% 

Source: 2010 RASS. 

Table 92: Window Type by ESA Measure Eligibility for California LI 
Population 

  Climate Zone – ESA Measure Eligibility 

  
RAC Replace and Evap. 

Cooler Install CAC Replacement 
Type of Window   
All or most single pane 51% 49% 
Mixture Single and Double Pane 8% 11% 
All or Most Double Pane 36% 36% 
No Response 5% 4% 

Source: 2010 RASS. 
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8 Telephone Survey Detailed Results 

8.1 Comparison to Census 
Table 22 (from Section 7.1.2 above) compared the customer telephone survey to 
PUMS, which we assume is the most reliable source. Below in Table 93 we show just 
the PUMS and telephone survey columns from the data source comparison table. As 
shown, the telephone survey overrepresents the following segments: 

 Homeowners 
 Households with seniors 
 White respondents 
 Households where English is the primary language 

We developed adjustment weights to correct for the difference in home ownership, 
but we did not attempt to weight the sample of non-English speakers and non-white 
respondents. Given the study resource constraints, we were unable to conduct a 
survey with all non-English speakers (we conducted a Spanish-language version of 
the survey). We do not want to represent our non-white/non-English speaking 
samples as reflective of the total population of non-white and non-English speakers. 
Instead, we provide results in this appendix broken out by these segments. 

Table 94 shows the home ownership and home type differences between Census and 
the customer telephone survey data broken out by IOU. 
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9 Detailed Modeling Results 

9.1 CARE Modeling 
Table 468 contains the results of the CARE Participation model and Table 469 contains the 
results of the CARE Penetration model. Because we estimated the models based on a logit-
transformation of the proportion of households enrolled in CARE, the coefficient estimates 
(column b) have little intuitive meaning. They represent our estimates of the (marginal) 
change in the log-odds that a household would be enrolled in CARE based on a one-unit 
increase in the value of the respective independent variable, while holding the value of all 
other independent variables constant. While there is little or no intuitive meaning to the 
coefficient estimates, the sign of the coefficient (positive or negative) indicate if a one-unit 
increase in the independent variable would lead to an increase or decrease in the proportion 
of households enrolled in CARE. The standard errors (column c) are a measure of the 
precision of the coefficient estimates—the smaller the standard error, the greater the 
precision of the estimated coefficient. The t-statistic (column d) is a statistical measure of 
whether the true parameter is different from zero and is computed by dividing the coefficient 
by the standard error.13 The larger the absolute value of the t-statistic, the greater the 
statistical evidence that the true parameter differs from zero. The t-statistic for each 
coefficient is statistically significant at the 0.05 level or greater, indicating a strong 
relationship between the respective explanatory variable and the dependent variable.14 

                                                        

13 The null hypothesis is that the true parameter is equal to zero (i.e., the independent variable does not affect the dependent 
variable) versus the alternative that the true parameter is different from zero (i.e., the independent variable has either a 
positive or negative effect on the dependent variable). 
14 In fact, most t-statistics are significant at the .001 level (or better), indicating a very strong relationship between the 
dependent and independent variable. 
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Column e of Table 468 shows the marginal change in the odds ratio associated with a one-unit 
change in the respective independent variable. This is not the same as the marginal change in 
the proportion of households enrolled in CARE. Rather, it’s the effect on the odds that a 
household will be on a CARE rate. Recall that the odds are calculated as the ratio of the 
proportion of households on CARE to the proportion not on CARE. The values in Column e are 
estimates of the percent change in this ratio due to a one-unit change in the independent 
variable. Positive values in column e indicate that the odds that a household will be on a CARE 
rate increase when the respective independent variable increases by one unit. For example, 
the coefficient on the independent variable “% HH < 100% FPL” in Table 468 indicates that the 
odds that a household will be on a CARE rate increases by 0.90 percent if the percent of 
households living below the federal poverty level in that Census block group increases by one 
percentage point.  

Likewise, negative values indicate that the odds that a household will be on a CARE rate 
decreases when the respective independent variable increases by one unit. For example, the 
independent variable “% Home Ownership” in Table 468 indicates that the odds that a 
household will be on a CARE rate decreases by 0.70 percent if the home ownership rate in that 
Census block group increases by one percentage point.  

Table 468: CARE Participation Model Results 
a b c d e f 

Variable Coefficient 
Standard 

Error t-Statistic* 
Change in 

Odds Ratio 

Change in 
Proportion 

on CARE 

(Constant) -2.822 0.022 -126.0   
% HH < 100% FPL 0.009 0.000 22.3 0.90% 0.75% 
Average Number Persons Per 
HH 0.423 0.011 38.6 52.65% 0.73% 
% HHs with Person >= 65 0.013 0.000 39.2 1.31% 0.84% 
% Spanish Speaking HHs 0.009 0.000 32.5 0.90% 1.49% 
% Home Ownership -0.008 0.000 -29.0 -0.80% -1.34% 
% Non English/Spanish HHs 0.003 0.000 11.3 0.30% 0.27% 
% Single Parent HHs 0.050 0.001 46.2 5.13% 1.91% 
% HHs on Public Assistance 0.009 0.001 11.4 0.90% 0.25% 
% HHs with Income > $200K -0.046 0.000 -111.5 -4.50% -2.53% 
% African-American HHs 0.007 0.000 20.7 0.70% 0.20% 
Model Summary Statistics: Adj. R2 = 0.83; n = 22,712; F-statistic = 9,991 
* All coefficients statistically significant at 0.001 level. 
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Column f in Table 468 shows the estimated percent change in the proportion of households on 
CARE due to a one-unit change in the value of the independent variable.15 Because the model 
was estimated based on the log-odds transformation of the proportion of households on 
CARE, developing estimates of the marginal change on the CARE proportion requires the 
following non-linear transformation: 

 

The estimates of marginal change must be evaluated at a “point of approximation.” The 
standard point of approximation and the one used for this analysis is the mean value of the 
independent variable. The point of approximation matters because, as the formula above 
shows, the transformation is non-linear and so the estimated marginal impacts will differ 
based on the point at which the function is evaluated. Table 469 provides an interpretation of 
the estimated marginal impact on the proportion of CARE households (in a block group) 
associated with each of independent variables in the model. We will discuss these estimates of 
marginal change in detail in the Finding from the CARE Models section below. 

Columns e and f of Table 469 show the same information as the corresponding columns in 
Table 468, but with respect to the penetration for CARE eligible households to be on a CARE 
rate. We will discuss the estimates of marginal impacts shown in column f in detail in the 
Finding from the CARE Models section below. 

                                                        

15 These values also represent estimates of the marginal change in the probability that a randomly drawn household will be 
on a CARE rate. 
Note: the estimates of the marginal change in the proportion on CARE were calculated at the mean value of the respective 
independent variable.  

CARE  e k x

1 e k x  e k x1

1 e k x1 
Where :
CARE  Marginal change in CARE rate

e k x  Estimated odds evaluated at mean value of independent variable
e k x1= Estimated odds evaluated at mean value of independent variable plus one unit
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9.1.1 Other Variables Considered for the CARE Models 
In addition to the variables shown in Table 468 and Table 469 that were included as 
explanatory variable in the final CARE Participation and Penetration models, we considered 
numerous other potential explanatory variables, but did not include them because of one or 
more of the following reasons: 

1) The variable was not statistically significant based on the t-statistic.  
2) The variable was highly collinear with one or more variables already in the model. 
3) Inclusion of the variable reduced the overall significance of the model as measured by the 

F-statistic. 
 

Variables considered, but ultimately not included in the model are shown in Table 470.  

Table 469: CARE Penetration Model Results 
a b c d e f 

Variable Coefficient 
Standard 

Error t-Statistic* 
Change in 

Odds Ratio 

Change in 
Proportion 

on CARE 

(Constant) 0.243 0.086 2.822**   
% HH < 100% FPL -0.100 0.001 -75.24 -9.52% -1.51% 
Average Number Persons Per 
HH 0.843 0.036 23.179 132.33% 4.32% 
% HHs with Person >= 65 0.013 0.001 11.935 1.31% 0.32% 
% Spanish Speaking HHs 0.012 0.001 13.101 1.21% 0.29% 
% Home Ownership 0.002 0.001 1.94*** 0.20% 0.05% 
% Non English/Spanish HHs 0.006 0.001 6.944 0.60% 0.15% 
% Single Parent HHs 0.120 0.004 33.728 12.75% 2.08% 
% HHs on Public Assistance 0.022 0.003 8.043 2.22% 0.55% 
% HHs with Income > $200K -0.040 0.001 -29.231 -3.92% -0.98% 
% African-American HHs 0.019 0.001 16.665 1.92% 0.47% 
Avg Annual BTUs CARE HHs -0.009 0.001 -12.53 -0.90% -0.21% 
Population Density 0.00001 0.000 3.561 0.00% 0.03% 
Model Summary Statistics: Adj. R2 = 0.41; n = 22,715; F-statistic = 1,304 
* Unless indicated, statistically significant at .001 level or better. 
** Statistically significant at 0.01 level. 
**Statistically significant at 0.05 level. 
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It is important to note that for many of the variables considered, but not included in either the 
Participation or Penetration model, their exclusion does not imply that the variables are not 
related to the dependent variable. Rather, many of the excluded variables contain high levels 
of the same information contained in the explanatory variables included in the regression 
model.  

Table 470: Variables Considered, but not Included in the Participation or 
Penetration Models 

Type Variable Description Reason Not Included 

Income 

Median 
Income 

Median household income for 
block group Not statistically significant* 

Percent FPL Proportion of households 
below some percent of FPL 

Highly collinear with the variable  
“% HH < 100% FPL” 

Income Level Percent of households below 
various income thresholds 

Highly collinear with the variable  
“% HH < 100% FPL” 

Demographic 

Pacific 
Islander 

Percent of households that 
are Pacific Island  Not statistically significant* 

Population 
density Persons per square mile 

Marginally statistically significant; 
Reduced F-statistic (Participation 
model only) 

Medicaid Proportion of households on 
Medicaid Collinear with “% HH < 100% FPL” 

Geographic 

Climate zone 
Dummy variable indicator for 
each climate zone (1 if block 
group in climate zone; else 0) 

Highly collinear with one or more 
other variables; no theoretical 
reason to believe climate zone 
should influence CARE participation 
or penetration  

IOU territory 
Dummy variable indicator for 
each IOU territory (1 if block 
group in climate zone; else 0) 

Highly collinear with one or more 
other variables; no theoretical 
reason to believe climate zone 
should influence CARE participation 
or penetration 

Housing units Count of housing units in 
block group Not statistically significant* 

Utility 
CARE kWh Average annual kWh for 

households in CARE program 
Converted to BTUs and added with 
average gas usage in BTUs 

CARE Therms Average annual Therm for 
households in CARE program 

Converted to BTUs and added with 
average kWh usage in BTUs 

*These variables were not statistically significant in the context of the overall model. However, each of these variables may be statistically 
significantly related to the dependent variable, but that relationship is not incremental beyond those variables already in the model.  
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9.2 ESA Modeling 
 

9.2.1.1 Model Results 
In this section, we present detailed results of the Stage 1 and Stage 2 ESA models. Because the 
logistic regression model is non-linear, the coefficient values do not represent the marginal 
change in the dependent variable associated with a small change in the covariate (as they do 
in OLS regression), but rather the direction and relative magnitude of the contribution of that 
explanatory variable. Of greater use is information on how each explanatory variable affects 
the probability that a CARE enrollee will also participate in the ESA program. That is, a 
measure of the marginal impact that each explanatory variable has on the likelihood of ESA 
participation. To obtain estimates of the marginal impact for each explanatory variable, we 
used the same non-linear transformation we used for the CARE models (Equation 1). 

 

For explanatory variables that are continuous, we computed the estimates of marginal impact 
based on a change from the median value the 60th percentile value.16 For explanatory 
variables that are discrete and countable (e.g. number of failed payments to the utility), we 
used the median value and the median plus one unit. Finally, for binary explanatory variables 
(e.g. customer has medical equipment in home), we computed the marginal impact based on 
the difference between “yes” (1) and “no” (0).  

The results of the ESA models are presented in the following five tables as follows: 

 Table 471 contains the Stage 1 result for SCE 

                                                        

16 Alternatively, we could have used the change in value between any two other “points of approximation,” such as the mean 
and one standard deviation above the mean. Because percentiles are robust to extreme values (unlike parametric statistics 
such as the mean and standard deviation), we believe they provide a more realistic and reliable point of approximation for 
developing estimates of marginal change.  

Note: The point of approximation does matter. As Equation 1 shows, the transformation is non-linear and so the estimated 
marginal impacts will differ (at least slightly) based on the point at which the function is evaluated.  

Equation 1: Formula for Computing Marginal Impacts to Probability of 
Participating in ESA 

 

Prob ESA   e k x

1 e k x  e k x1

1 e k x1 
Where :

Prob ESA   Marginal change in probability of participating in ESA

e k x  Estimated odds evaluated at median value of explanatory variable
e k x1= Estimated odds evaluated at 60th percentile value of explanatory variable
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 Table 472 contains the Stage 1 results for SoCalGas 
 Table 473 contains the Stage 1 results for SDG&E 
 Table 474 contains the Stage 1 results for PG&E 
 Table 475 contains the Stage 2 results from the phone survey 

The modeling results are segmented into three groups based on the type of explanatory 
variable: continuous, discrete and countable, and binary. The points of approximation for 
computing the odds ratios and marginal impacts differ for each of type of variable as 
explained above. 

The coefficient estimates (column b) in each table have little intuitive meaning. They 
represent our estimates of the (marginal) change in the log-odds that a household would be 
enrolled in CARE based on a one-unit increase in the value of the respective independent 
variable, while holding the value of all other independent variables constant. The sign of each 
coefficient (positive or negative) indicate if an increase in the value of the independent 
variable would lead to an increase or decrease in the probability that a CARE enrollee lives in 
a home treated through the ESA program, either by choosing to participate in the program or 
by living in a home already treated. For independent variables that are binary, a positive 
coefficient indicates that the presence of that factor (e.g. “room AC eligible”) has a positive 
impact on the probability of ESA participation. 

The standard errors (column c) are a measure of the precision of the coefficient estimates—
the smaller the standard error, relative to the coefficient, the greater the precision of the 
estimated coefficient.  

The Wald-statistic (column d) is a statistical measure of whether the true parameter is 
different from zero and, therefore, has an impact on the probability that a CARE enrollee will 
participate in ESA. The Wald-statistic is computed as the ratio of the square of the coefficient 
to the square of the standard error.17 The larger the absolute value of the Wald-statistic, the 
greater the statistical evidence that the true parameter differs from zero. Below each table is a 
note indicating the statistical significance of the respective coefficients. Most are significant at 
the 0.01 level or better. 

Column e shows the marginal change in the odds ratio for each explanatory variable. This is 
not the same as the marginal change in the probability that a CARE enrollee will participate in 
ESA, rather, it’s the effect on the odds that a CARE enrollee will participate in CARE (i.e. the 
ratio of the probability of ESA participation to the probability of not participating in ESA).  

                                                        

17 The null hypothesis is that the true parameter is equal to zero (i.e., the explanatory variable does not affect the dependent 
variable) versus the alternative that the true parameter is different from zero (i.e., the explanatory variable has either a 
positive or negative effect on the dependent variable). 
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The values in Column e are estimates of the percent change in this ratio due to a one-unit 
change in the explanatory variable. Positive values in column e indicate that the odds that a 
CARE enrollee will participate in ESA increases when the respective explanatory variable 
increases. For example, the value in column e for the variable “Household Size” in Table 471 
indicates that the odds that a CARE enrollee will participate in ESA is seven percent greater 
for households with one more than the median household size, while holding all else constant.  

Likewise, negative values in column e indicate that the odds that a CARE enrollee will 
participate in ESA decreases when the respective independent variable increases. For 
example, the explanatory variable “Coastal Location” indicates that the odds that a enrollee 
will participate in ESA decreases by 20.1 percent for enrollees in a coastal location (i.e., 
“Coastal Location” = 1).  

Column f shows the estimated percent change in the probability that a CARE enrollee will 
participate in ESA due to a change in the value of the explanatory variable from one point of 
approximation to another.18  

                                                        

18 For continuous variables, the points of approximation are the median and the median plus one; for discrete and countable 
variables the points of approximation are the median and the median plus one; for binary variables the points of 
approximation are zero and one.  

Note: the estimates of the marginal change in the proportion on CARE were calculated at the mean value of the respective 
independent variable.  
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Table 471: Stage 1 ESA Participation Model Results—SCE 

a b c d e f 

Variable Coefficient Standard 
Error 

Wald-
Statistic* 

Change in 
Odds Ratio 

Change in 
Prob. of ESA 
Participation 

Constant -3.549 0.137 673.95 NA NA 
Continuous Variables (Impacts evaluated at Median & 60th %tile)  

Account Age 0.037 0.002 546.96 -2.6% 2.3% 
Median Income -0.005 0.001 28.59 3.8% -0.6% 
Population Density 0.006 0.005 1.39 -0.5% 0.1% 
Percent Spanish  1.754 0.090 382.85 0.6% 2.3% 
Percent Non-
English/Spanish 0.366 0.135 7.33 1.8% 0.3% 

Percent 65 and Over 0.614 0.184 11.15 0.4% 0.3% 
Months on CARE Rate 0.029 0.002 143.70 0.6% 0.5% 
Average Home Age 0.003 0.001 4.42 2.9% 0.6% 
Percent Black 1.12 0.128 76.41 0.3% 0.6% 

Discrete and Countable Variables (Impacts evaluated at Median & Median + 1) 
Household Size 0.068 0.009 51.51 7.0% 1.7% 
Failed Utility Payment 
Count 0.013 0.005 8.36 1.3% 0.3% 

Overdue Utility Payment 
Count 0.022 0.005 17.58 2.2% 0.6% 

Binary Variables (Impacts evaluated at 0 and 1) 
Categorically Qualified 0.154 0.033 21.89 16.6% 3.8% 
Central & Room AC Eligible 0.656 0.071 84.99 92.7% 15.8% 
Room AC Eligible 0.777 0.052 226.18 117.5% 18.5% 
Medical Equipment in 
Home 0.560 0.099 32.27 75.1% 13.7% 

Coastal Location -0.225 0.044 26.07 -20.1% -5.6% 
Single-Family Home 0.784 0.035 497.00 119.0% 18.7% 
CARE App Recertified 0.574 0.033 309.45 77.5% 14.0% 

* All coefficients, except on Pop Density, are statistically significant at 0.05 level or better. 
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Table 472: Stage 1 ESA Participation Model Results—SoCalGas 

a b c d e f 

Variable Coefficient Standard 
Error 

Wald-
Statistic* 

Change in 
Odds Ratio 

Change in 
Prob. of ESA 
Participation 

Constant -2.785 0.127 480.296 NA NA 
Continuous Variables (Impacts evaluated at Median & 60th %tile)  

Median Income -0.011 0.001 151.52 -1.1% -1.39% 
Avg. Daily Therms -0.005 0.021 0.05 -0.5% -0.02% 
Account Age 0.007 0.001 32.49 0.7% 0.45% 
Percent Spanish  0.986 0.091 118.69 1.0% 2.10% 
Percent Non-
English/Spanish -1.307 0.116 127.42 -1.3% -1.01% 

Percent 65 and Over 0.782 0.182 18.53 0.8% 0.35% 
Months on CARE Rate 0.050 0.004 152.29 5.1% 0.87% 
Avg. Household Size  0.368 0.025 210.73 44.5% 1.49% 
Percent Single Parent 
Families 0.459 0.365 1.58 0.5% 0.22% 

Percent Black 1.533 0.112 187.37 1.5% 0.62% 
Binary Variables (Impacts evaluated at 0 and 1) 

Medical Equipment in 
Home 0.736 0.115 40.982 108.8% 17.61% 

Coastal -0.590 0.031 361.213 -44.6% -14.34% 
Has IOU Electricity 0.346 0.032 118.736 41.3% 8.56% 

* All coefficients, except on Avg Daily Therms and Percent Single Parent Families, are statistically significant at 0.05 level or better. 
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Table 473: Stage 1 ESA Participation Model Results—SDG&E 

a b c d e f 

Variable Coefficient Standard 
Error 

Wald-
Statistic* 

Change in 
Odds Ratio 

Change in 
Prob. of ESA 
Participation 

Constant -1.198 0.105 129.61 NA NA 
Continuous Variables (Impacts evaluated at Median & 60th %tile)  

Avg Daily kWh -0.029 0.002 247.24 -2.86% -1.32% 
Service Account Age -0.005 0.002 11.29 -0.50% -0.21% 
Median Income -0.013 0.001 210.22 -1.29% -2.01% 
Population Density 0.018 0.003 30.21 1.82% 0.37% 
Spanish Speaking 0.299 0.097 9.53 0.30% 0.42% 
Non-English/Spanish 
Speaking -1.351 0.118 130.67 -1.34% -0.66% 

Percent Over 65 0.305 0.160 3.66 0.31% 0.17% 
Percent Single Parent 
Families 5.659 0.387 213.61 5.82% 2.70% 

Average Building Age 0.011 0.002 43.95 1.11% 0.30% 
Percent on Medicaid 3.478 0.209 275.78 3.54% 3.78% 

Discrete and Countable Variables (Impacts evaluated at Median & Median + 1) 
Count of Calls to Customer 0.014 0.002 84.40 1.41% 0.35% 
Count of Failed Payments -0.075 0.030 6.23 -7.23% -1.87% 
Count of Utility 
Disconnects -0.096 0.034 8.01 -9.15% -2.40% 

Count of Overdue 
Payments 0.003 0.002 3.76 0.30% 0.07% 

Binary Variables (Impacts evaluated at 0 and 1) 
Coastal -0.108 0.034 9.89 -10.24% -2.70% 

* All coefficients are statistically significant at 0.10 level or better. 
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Table 474: Stage 1 ESA Participation Model Results—PG&E 

a b c d e f 

Variable Coefficient Standard 
Error 

Wald-
Statistic* 

Change in 
Odds Ratio 

Change in 
Prob of ESA 

Participation 
Constant -2.715 0.107 640.025 NA NA 

Continuous Variables (Impacts evaluated at Median & 60th %tile)  
Average Daily kWh -0.006 0.001 25.103 -0.6% -0.5% 
Service Account Age 0.013 0.001 109.389 1.3% 0.8% 
Median Income -0.003 0.001 13.522 -0.3% -0.6% 
Population Density -0.015 0.005 7.821 -1.5% -0.2% 
Spanish Speaking 0.957 0.089 115.359 0.1% 1.5% 
Non-English/Spanish 
Speaking 0.502 0.101 24.535 0.1% 0.6% 

Percent 65 & Older 1.554 0.162 92.026 0.2% 0.8% 
Percent Single-Parent 
Families 1.584 0.363 19.024 0.4% 0.6% 

Average Building Age 0.007 0.001 66.193 0.7% 0.7% 
Percent on Medicaid 2.041 0.172 141.115 0.2% 1.8% 

Discrete and Countable Variables (Impacts evaluated at Median & Median + 1) 
Count of Utility 
Disconnects -0.156 0.060 6.833 -14.4% -3.9% 

Number of Failed 
Payments -0.114 0.054 4.432 -10.8% -2.9% 

Binary Variables (Impacts evaluated at 0 and 1) 
IOU Provides kWh & Gas 0.734 0.044 283.782 108.3% 17.6% 
IOU Provides Only kWh 0.214 0.055 15.344 23.9% 5.3% 
Medical Equipment in 
Home 0.246 0.057 18.462 27.9% 6.1% 

* All coefficients are statistically significant at 0.05 level or better. 
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9.2.1.2 Other Variables Considered for the ESA Models 
In addition to the variables shown in the tables above, Table 476 describes the types of 
variables we considered as explanatory variables in the ESA participation models. The 
explanatory variables included in the regression models are a subset of these variables and 
were included in the models based on their ability to predict the dependent variable (i.e., that 
a residential premise was treated through the ESA program).  

Table 475: Stage 2 ESA Participation Model Results—Phone Survey 

a b c d e f 

Variable Coefficient Standard 
Error 

Wald-
Statistic* 

Change in 
Odds 
Ratio 

Change in 
Prob of ESA 

Participation 
Constant -2.715 0.107 640.025 NA NA 

Continuous Variables (Impacts evaluated at Median & 60th %tile)  
Avg. Daily kWh -0.026 0.015 3.085 -2.6% -3.8% 
Population Density -0.028 0.019 2.070 -2.8% -3.1% 
Home Tenure 0.044 0.006 52.431 4.5% 12.0% 
Household Income -0.014 0.005 7.274 -1.4% -5.6% 

Discrete and Countable Variables (Impacts evaluated at Median & Median + 1) 
Household Size 0.160 0.046 11.948 17.4% 3.7% 

Binary Variables (Impacts evaluated at 0 and 1) 
Male -0.329 0.156 4.482 -28.0% -8.2% 
Married -0.481 0.171 7.864 -38.2% -11.8% 
English Proficient -0.377 0.191 3.885 -31.4% -9.3% 
Home Built 1970-1989 0.339 0.164 4.308 40.4% 8.4% 
Other Race** 0.406 0.215 3.579 50.1% 10.0% 
Primary Lang not 
English/Spanish -0.635 0.378 2.825 -47.0% -15.4% 

Chronic Medical Condition 0.333 0.149 4.979 39.5% 8.3% 
Aware of CARE Rate -0.305 0.175 3.043 -26.3% -7.6% 
Forego Heating/Cooling*** 0.522 0.158 10.895 68.5% 12.8% 
ESA Offered Something 
Needed 0.414 0.153 7.293 51.3% 10.2% 

Not a Barrier: Landlord 0.463 0.158 8.552 58.9% 11.4% 
Not a Barrier: Being Home 0.455 0.160 8.075 57.6% 11.2% 
Not a Barrier: 
Documentation -0.273 0.169 2.607 -23.9% -6.8% 

Not a Barrier: Contractor 0.614 0.152 16.259 84.8% 14.9% 
* All coefficients are statistically significant at 0.05 level or better. 
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Table 476: Potential Explanatory Variables for Stage 1 ESA Participation Models 

Variable Source Level Description 

Location and 
climate Census/Athens Census Block 

Group 
Population per square mile; rural/urban 
distinctions and climate zone  

Household 
demographic & 
income, Workforce 

Census/Athens Census Block 
Group 

Such as persons per home, 
race/ethnicity, seniors, children and 
disabled member information, primary 
languages; median household income; 
employment statistics 

Participation in non-
energy LI assistance 
programs 

Athens, Census Census Block 
Group 

Public assistance income, SSI income, 
food stamp recipients, etc. 

Housing stock and 
related economic 
data 

CIS, Census, 
Athens, housing 
authority 

Customer 
and Census 
Block Group 

Distributions of home type, home size, 
home vintage, own versus rent,  

Energy Usage and 
IOU territory CIS/billing Customer  Monthly kWh and therm consumption, 

Serviced by kWh/Gas IOU 

IOU tariff/rate and 
payment 
information  

CIS/billing Customer FERA, Medical Baseline. Arrearages and 
service interruptions 

ESA Participation ESA data Customer If and when home was retrofit through 
ESA 

CARE enrollment 
characteristics CARE data Customer 

Household is currently enrolled in 
CARE; timing of current enrollment; 
enrollment type (categorical versus 
income) 

 



    
   

 9-15 

Many pairs of variables within the data set are highly correlated—i.e., have a strong positive 
or negative linear relationship. Because of this, they have the same or very similar 
relationship with the dependent variable, which can lead to problems in the estimation of the 
econometric model.19 Including two (or more) highly correlated explanatory variables in the 
regression model would not only be unnecessary, but would likely result in large variances on 
the coefficient estimates of the collinear variables because the variables provide essentially 
the same information for predicting the dependent variable (likelihood that a residence 
participated in the ESA program). It is, therefore, important to note that for many of the 
variables considered, but not included in the ESA models, their exclusion does not imply that 
the variables are not related to the dependent variable. Rather, many of the excluded variables 
contain high levels of the same information contained in the explanatory variables included in 
the regression model. 

  

                                                        

19 The estimation problem, multicollinearity (or simply collinearity), is a condition occurring when two or more independent 
variables in the same regression model contain high levels of the same information and, consequently, are strongly correlated 
with one another. When significant collinearity is present, the coefficients of the independent variables in the regression 
model can be unstable, and even the signs of these coefficients may change when different variables are included, making it 
difficult to interpret the regression coefficients. In addition, standard errors may be inflated, resulting in insignificant t-
statistics and incorrect conclusions regarding the statistical significance of the coefficients.  
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9.3 Conjoint Analysis 
Table 477 below shows the results for ESA program Option 1 participation model. In this 
model, the coefficients should be interpreted as contributing to the overall probability of the 
customer participating in the ESA program. As with the previous model, the sign and 
magnitude of the coefficient estimates on all variables are as expected. The coefficient on 
Income Verification is not statistically significant—meaning it is not statistically different 
from zero—so no inference about this variables effect on the likelihood on participation can 
be made from this model. 

 

Table 478 below shows the results for the ESA program Option 2 participation model. In this 
model, the coefficients should be interpreted as contributing to the overall probability of the 
customer participating in the ESA program. More so than the rank model, the sign and 
magnitude of the coefficient estimates on all variables are as expected. The coefficient on 
Income Verification and Timing of Home Visits are not statistically significant—meaning they 
are not statistically different from zero—so no inference about these variables effect on the 
likelihood on participation can be made from this model. 

 

Table 477: Conjoint Results – ESA Program Option 1 – Participation Model 

Attribute Estimate 
 
Standard Error 

 
Significance 

Monthly Energy Savings 0.03494997 0.00522182 < 1% 
Number of Home Visits -0.28122272 0.08454755 < 1% 
Income Verification -0.32067475 0.21471195 14% 
Comfort 0.97350353 0.20730736 < 1% 
Total Time in Home -0.24797019 0.06503928 < 1% 

 

Table 478: Conjoint Results – ESA Program Option 2 – Participation Model 

Attribute Estimate 
 
Standard Error 

 
Significance 

Monthly Energy Savings 0.02984359 0.00509824 < 1% 
Number of Home Visits -0.47088404 0.08558553 < 1% 
Income Verification -0.11586613 0.2054695 57% 
Comfort 0.82316006 0.20553007 < 1% 
Timing of Home Visits -0.27037356 0.21180599 20% 
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Figure 1 below shows a chart of the relative importance statistics that were reported above. It 
is apparent that monthly energy savings and comfort are the most important factor to 
customers. 

 

9.3.1 ESA Program Option Participation Probabilities 
Once the above models for ESA Program Option 1 and Option 2 participation decisions were 
estimated, the probability of participation was calculated by combining the coefficient 
estimates with attribute levels for different scenarios. These probabilities were calculated 
such that participation was minimized and maximized representing an ESA program that is 
least and most likely to evoke participation. Additionally, the analysis included a scenario that 
matched the current ESA program features as closely as possible. The three scenarios had the 
following characteristics for ESA Program Option 1: 

 “Worst” Participation Scenario 
o Monthly Energy Savings: $0 
o Number of Home Visits: 3 
o Income Verification: Documentation Required 
o Comfort: No Change 
o Total Time in Home: 4 hours  

Figure 1: Relative Importance of Attributes 
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 “Best” Participation Scenario 
o Monthly Energy Savings: $50 
o Number of Home Visits: 1 
o Income Verification: None 
o Comfort: Improvement 
o Total Time in Home: 1 hour 

 Current Program Design Participation Scenario  
o Monthly Energy Savings: $10 
o Number of Home Visits: 1 
o Income Verification: Documentation Required 
o Comfort: Improvement 
o Total Time in Home: 1 hour 

Likewise for ESA Program Option 2: 

 “Worst” Participation Scenario 
o Monthly Energy Savings: $0 
o Number of Home Visits: 3 
o Income Verification: Documentation Required 
o Comfort: No Change 
o Timing of Home Visits: Evenings/Weekends Only 

 “Best” Participation Scenario 
o Monthly Energy Savings: $50 
o Number of Home Visits: 1 
o Income Verification: None 
o Comfort: Improvement 
o Timing of Home Visits: Days Only  

 Current Program Design Participation Scenario  
o Monthly Energy Savings: $10 
o Number of Home Visits: 1 
o Income Verification: Documentation Required 
o Comfort: Improvement 
o Total Time in Home: 1 hour 

Table 479 below shows the participation scenarios for ESA Program Option 1 and the 
participation probability for each scenario. The first row reflects that the likelihood of 
participation is approximately 10 percent, meaning that 10 percent of those surveyed would 
be willing to participate in a program with attributes corresponding to those included in the 
same row. The purchase probability for the “best” participation scenario is 90 percent, and the 
purchase probability for the reasonable program design is 62 percent. 
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Using the probabilities above for the three program scenarios and assuming a linear trend, we 
were able to calculate the monthly bill savings amount that is equivalent to: 

1) Increasing the number of home visits by one. 
2) Requiring income verification documentation. 
3) Participants experiencing no change in comfort versus a significant change in comfort. 
4) Increasing the duration of home visits by one hour. 

As exhibited in Figure 2, participants must realize an additional $8 in monthly bill savings if 
the program requires one additional home visit and the same level of program participation is 
to be maintained. Similarly, a program with no change in comfort versus one in which a 
significant improvement in comfort is experienced is equivalent to an additional $28 in 
monthly bill savings. In other words, if there were no improvement in comfort, customers 
would need an additional $28 a month in bill savings in order to maintain the same levels of 
participation. Given the higher amount in bill savings equivalence, it is apparent that 
improvements in comfort are more important to customers than other factors (except 
savings) when determining program participation. 

Table 479: ESA Program Option 1 Participation Probabilities 

Participation Scenario Attribute Values 
Purchase 

Probability 

“Worst” 

Energy Savings: $0 
Number of Visits: 3 
Verification: Documentation 
Req. 
Comfort: No Change 
Time in Home: 4 hours 

0.104 

“Best” 

Energy Savings: $50 
Number of Visits: 1 
Verification: None 
Comfort: Improvement 
Time in Home: 1 hour 

0.900 

Current Program Design 

Energy Savings: $10 
Number of Visits: 1 
Verification: Documentation 
Req. 
Comfort: Improvement 
Time in Home: 1 hour 

0.616 
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Table 480 below shows the participation scenarios for ESA Program Option 2 and the 
participation probability for each scenario. The first row reflects that the likelihood of 
participation is approximately 14 percent, meaning that 14 percent of those surveyed would 
be willing to participate in a program with attributes corresponding to those included in the 
same row. The purchase probability for the “best” participation scenario is 86 percent, and the 
purchase probability for the current program design is 63 percent. It is important to note that 
the probability values themselves are only hypothetical, because they are based on 
hypothetical program scenarios, but the relative magnitude of probabilities between different 
scenarios do reflect real customer preferences.  

Figure 2: Equivalent Monthly Bill Savings Amounts – ESA Program Option 1 

  



    
   

 9-21 

 

As above, we were able to calculate the monthly bill savings amount that is equivalent to:  

1) Increasing the number of home visits by one. 
2) Requiring income verification documentation. 
3) Participants experiencing no change in comfort versus a significant change in comfort. 
4) Having home visits on nights/weekends versus days only. 

As shown in Figure 3, participants must realize an additional $32 in monthly bill savings (or 
$16 per visit) if the program requires three home visits instead of one and the same level of 
program participation is to be maintained. Moreover, a program with no change in comfort 
versus one in which a significant improvement in comfort is experienced is equivalent to $28 
in monthly bill savings. As in the ESA Program Option 1 scenarios, changes in comfort are 
much more valuable to customers than any other factor when determining program 
participation. 

Table 480: ESA Program Option 2 Participation Probabilities 

Participation Scenario Attribute Values 
Purchase 

Probability 

“Worst” 

Energy Savings: $0 
Number of Visits: 3 
Verification: Documentation 
Req. 
Comfort: No Change 
Timing: Nights/Weekends Only 

0.142 

“Best” 

Energy Savings: $50 
Number of Visits: 1 
Verification: None 
Comfort: Improvement 
Timing: Days Only 

0.863 

Current Program Design 

Energy Savings: $10 
Number of Visits: 1 
Verification: Documentation 
Req. 
Comfort: Improvement 
Timing: Days Only 

0.631 
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Figure 3: Equivalent Monthly Bill Savings Amounts – ESA Program Option 1 
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10 In-Home Interview Detail 
While our aim in conducting in-home visits was to provide actionable insights about 
households that are eligible for ESA but not currently participating, we would be remiss if we 
didn’t first paint a picture of the range of households we visited and the diversity of situations 
in which they find themselves. We do not seek to replicate past characterization studies that 
cover this topic more fully, but are simply striving to provide context for the reader that we 
think is helpful in thinking about how the program interacts with its target population. 

Perhaps one of the most important items to consider when thinking about eligible non-
participants is that this population is not one group that ESA will seek to reach in upcoming 
years, but a collection of a great variety of individuals, households, housing situations, needs, 
circumstances, and approaches to dealing with life. The households we visited all have their 
own individual stories that defy stereotypes and simple classification. Before discussing the 
more applied aspects of our in-home research, we seek to describe this diversity by briefly 
presenting their characteristics and describing the stories of a few of them in more detail for 
illustrative purposes. 

10.1.1  Household Types 
We encountered a variety of household types comprising combinations of adults and children. 
Table 481 summarizes these household types. 

 

The ages of our primary interviewees ranged from about 25 to 90. Young adults, middle-aged 
adults, and seniors were all well-represented among eligible non-participants, as shown in 
Table 482. 

 

Table 481: Types of Households 

Household Type Number 

Adults with child(ren) 30 
Single parent with child(ren) 8 
Senior(s)-only 15 
Adult(s) without children 16 
Multiple generations –adults only 11 
Multiple adult generations—with child(ren) 8 
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10.1.2  Major Energy-Using Equipment 
As part of our visit, we conducted a walk-through to assess energy-using equipment and 
identify the degree to which measure opportunities appear to exist among eligible non-
participants. These data allow us to characterize the major energy-using systems in the home. 

As shown in Table 483, the large majority of homes are heated with natural gas, either a 
stand-alone, central forced-air furnace (57%) and wall furnace (17%) or a package unit that 
combines a gas, forced air furnace and a central AC unit (11%). We encountered only three 
high-efficiency, condensing furnaces among the sampled homes. Nearly a third of the 
households reported using some form of supplementary heating, mostly electric space heaters 
and fireplaces. 

Half of the interview sample has central air conditioning, and about a quarter has one or more 
room or sleeve AC units. Evaporative coolers were uncommon in the study sample. About a 
quarter of the sample had no air conditioning or evaporative coolers: these were nearly all in 
coastal areas (Climate Zones, 3, 6, 7 and 8) where a mix of homes with and without air 
conditioning equipment was encountered. 

The large majority of homes in the sample have a conventional, gas-fired water heater. These 
are fairly evenly divided among units located inside, outside and in garages. 

Delivered hot-water temperature at the kitchen sink ranged from 107F to 156F, with an 
average of 127F. About one in five homes (21%) had a measured hot-water temperature that 
exceeded 135F (Figure 4). The Department of Energy recommends temperature settings of 
120F to save on heating energy. 

Measured flow for the primary showerhead in the home ranged from less than 1 gpm to more 
than 5 gpm, with an average of 1.98 gpm. About one in ten homes (12%) had a showerhead 
with a flow rate that exceeded 2.5 gpm, which is the current federal standard for new 
showerheads (Figure 5). 

Most of the homes in the sample had a primary refrigerator that was manufactured after 2000 
(Figure 6). Only about 6 percent of homes had a refrigerator that dated to earlier than 1992. 

Table 482: Age of Primary Interviewee 

Age Category Number 

Young adult (<40) 17
Middle-aged adult (40-64) 45
Senior (65+) 26
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Table 483: Selected Heating, Cooling and Water Heating Characteristics (based on 88 
in-home visits) 

Primary heating 
system 

Type Forced-air furnace 57% 
Wall furnace 17% 
Package furnace/AC unit 11% 
Electric 8% 
Fireplace/Stove 3% 
Multifamily central heat 1% 
Unable to determine 2% 

Fuel Natural gas 83% 
Electricity 8% 
Propane 3% 
Wood 2% 
Unable to determine 3% 

High efficiency?  
(for furnaces, wall furnaces and 
package units) 

Yes 4% 
No 82% 
Unable to determine 14% 

Functional? Yes 90% 
No 7% 
Unable to determine 3% 

Supplemental heat Used? Yes 30% 
No 69% 
Unable to determine 1% 

Type (if used) 
(multiple sources may be present) 

Electric space heater(s) 65% 
Fireplace 46% 
Oven/range 12% 

Cooling system Type 
(multiple types may be present) 

Central AC 49% 
Room/sleeve AC 23% 
Central evaporative cooler 3% 
Room evaporative cooler 3% 
None 25% 
Unable to determine 1% 

Water heater Type Tank 83% 
Tankless 3% 
Multifamily central 9% 
Unable to determine 5% 

Fuel 
(for non-central systems) 

Natural Gas 85% 
Electricity 5% 
Propane 6% 
Unable to determine 4% 

Location 
(for non-central systems) 

Indoors 35% 
Outdoors (or in exterior closet) 34% 
Garage 28% 
Unable to determine 4% 
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Figure 4: Measured Hot Water Temperature at Kitchen Sink 

Figure 5: Measured Showerhead Flow 
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10.1.3  Selected Illustrative Profiles 
We have included below the stories we heard from a few of the households we visited. These 
profiles are qualitative descriptions of the range of circumstances we encountered. We have 
changed people’s names and described their locations only very generally to protect the 
privacy of the households we are describing. 

Illustrative Example: “Janet” – a frugal energy miser 

Janet is an 80-year-old retired widow who lives in an apartment in a coastal 
(temperate) climate zone. She lives on a fixed income that qualifies her for CARE 
and ESA, but seems to be getting by just fine. She declined the $100 Visa gift card we 
were offering for the in-home visits because she does not use credit cards and did 
not think she needed the funds. She is a low energy user, choosing to spend her time 
reading and engaging in social activities at her church. She has very few energy-
using devices. Her average monthly energy bills are about $30 for electricity and 
natural gas combined. While there are technical opportunities in her home—
replacing incandescent light bulbs and repairing a window that does not close 
tightly—the savings would probably be minimal. She would decline participation 
because she knows her usage is low and doesn’t think she needs the help. 

 

Figure 6: Primary Refrigerator Age 
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Illustrative Example: “Jim” – a self-sufficiency-minded high user 

Jim and his wife are raising four minor children in a large home they had built in the 
foothills of the Sierra Nevada before Jim suffered a neck injury. He believes in living 
a self-sufficient lifestyle and in neighbors helping neighbors and has mixed feelings 
about social programs. He is on the CARE rate, but only because his IOU contacted 
him to offer it. He would generally not seek out assistance on his own. 

The home is highly efficient in most respects, and Jim is very well-informed about 
energy efficiency, having done much to make his home efficient. He has converted to 
LED lights, verified wall insulation with an infrared camera, and ensured that doors 
and windows were tight-fitting. The only remaining efficiency needs according to 
Jim are completing a switch to double-paned windows, which he can’t afford, and 
fixing insulation underneath the house that he says is falling apart. Nevertheless, Jim 
is a high energy user whose electric bills average around $200 per month, at least in 
part due to a well pump that he operates to irrigate food he grows and hydrate 
vegetation on his sizable property to mitigate against perennial fire danger. 

Comfort is a substantial issue at times. Jim heats with wood that he manages to 
collect and buy. A few years ago, he was only able to acquire half the wood he would 
have needed and said the house dropped to freezing temperatures on occasions. 
Conversely, during the summer, the evaporative coolers stop cooling effectively 
once the temperature surpasses 100 degrees Fahrenheit. He says the family leaves 
the house at those times and spends time at the local creek or in air-conditioned 
spaces. 

 

Illustrative Example: “Fred” – grateful participant who can’t use all the measures 

Fred and his wife have lived in the same 800 square foot house in a pleasant and 
very temperate ocean-side neighborhood for multiple decades. They are around 
retirement age, and Fred has stopped working after suffering an accident that left 
him with a disability. They have custody of three grandchildren, and an adult son 
lives with them too while he is finishing his education. The large family size makes 
them a moderate energy user with combined monthly bills of around $80, and the 
large number of dependents qualifies them for LI programs. 

They appear to have participated in ESA recently after their IOU called them to offer 
the CARE rate and efficiency improvements. They are grateful for the measures they 
received, but are benefitting from only some of them. They received a new 
showerhead and refrigerator, which they are using although its size is a bit small for 
a household of six people. They also received a new “more efficient” microwave to 
supplement the one they still have, making their kitchen space tighter. And they 
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received two standing lamps with CFLs, but they have only been able to find room 
for one in their tight quarters. They do still have one leaky door that leaves them 
with drafts in the “cold season,” but they are careful not to complain since they think 
they live in “paradise” and don’t really experience any comfort issues. 

 

Illustrative Example: “Sharon” – highly stressed “shut-in” 

Sharon is a 70-year-old widow who moved to a small in-land town after her 
husband died to be closer to her daughter, but was surprised to find herself having 
very little contact with her daughter. She lives in a rented unit in a triplex and has 
modest energy bills that she struggles to pay on her fixed income. Other than her 
television set, which she runs for companionship, she tries to use energy very 
sparingly to save money, compromising on comfort. 

Energy is only part of her struggles, however. We observed that her refrigerator was 
nearly completely empty, for example, probably as a result of lack of funds and lack 
of mobility. (She does not drive and has some medical issues that make it difficult to 
board the bus or walk to the grocery store.) 

Even small levels of assistance would go a long way toward improving Sharon’s 
quality of life. A IOU contractor had already visited her about ESA three months 
before our in-home visit, and she was waiting for the contractor to return to install 
measures. Obvious opportunities included a substantial gap around one exterior 
door, an old refrigerator, and CFLs. (It should be noted, however, that Sharon does 
not think she can afford CFLs on her own, so she would be likely to return to 
incandescent light bulbs once CFLs burn out.) 

 

Illustrative Example: “Ed” – immigrant family 

Ed is an employed man in his mid-twenties who lives with his wife, two other 
unrelated adults and three young children (two of which are his children) in a small 
two bedroom rented apartment that is in a state of disrepair. They have two small 
room A/C units and a wall heater that they do not use because it’s old and they don’t 
trust it. They described comfort issues in the winter during the coldest times of year. 
The building management does not respond well to request for updates and upkeep 
of the apartment.  

While there are three working adults in the household, money is continually tight. A 
few times throughout the year they have to defer payment on their energy bills, 
although they have never had their energy cut off. They do not know of ways to 
reduce their energy usage but would be open to anything that could help them save 
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money and improve their comfort in their home, including participating in ESA as 
long as they can schedule a time for a program visit when someone can be home. 
They have a secondary refrigerator, but it is full and does not seem to be needlessly 
running. There are many air sealing opportunities, including broken windows and 
door gaps large enough to allow a lizard in the house.  
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11 LI Program Review Detail 

11.1  Results Table 
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12 Study Methods Detail 

12.1  Telephone Survey Detailed Methods 
This subsection provides additional detail on the telephone survey sampling (the frame of 
which was also used for the ESA modeling), weights and call disposition.  

12.1.1  Sample Frame  
The IOUs provided us with CARE and ESA data that we used to construct the sample frame for 
the telephone survey and the ESA modeling dataset: 

 CARE: we received the full CARE population from PG&E, SCE and SDG&E and a 20 
percent sample of CARE customers (customers enrolled on CARE anytime during the 
period 2010-2012) from SoCalGas; 

 ESA: we received the population of premises that have had ESA treatment since 2002.  

We combined the ESA and CARE data to determine which households from the CARE data had 
been treated by ESA. We combined the data and attempted to match premises within IOU and 
then across IOUs where there is overlap. We conducted the matching and developed the 
sample frame based on several stages of sampling.  

First, we pulled a sample of 10 percent of census blocks that have IOU service territory in the 
state. Next, we pulled a sample of 20 percent of CARE customers for PG&E and SCE (excluding 
SoCalGas, which had only provided a 20 percent sample, and SDG&E, whose population is 
about 20 percent of the other IOUs.) 

We then conducted matching of CARE and ESA customer data within census blocks. We used 
the premise identification number to match CARE and ESA data for a single IOU. We used 
address matching to match across IOUs, screening out from the ESA Non-Participant sample 
frame any households that were a likely match. 

Finally, we pulled a sample of 20 percent of ESA recent and prior participants for PG&E, SCE 
and SoCalGas (we kept all of SDG&E’s due to their smaller relative number of customers). 

Table 484 below shows the CARE and ESA population by IOU and Table 485 the telephone 
survey and the ESA modeling dataset.  
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For the CARE modeling, we used the population (all) of census block groups based on the 
Athens Research data. For the second stage ESA modeling, we used the telephone survey 
completes, shown in Section 2.5.

Table 484: ESA and CARE Population by IOU 

 CARE Participants ESA Recent 
Participants 

ESA Prior 
Participants 

ESA Non- 
Participants 

PG&E 30,654   7,439   7,439   15,776  
SCE  28,751   4,284   4,284   20,183  
SoCalGas only  7,690  1788  1788 4113 
SDG&E  30,860   6,448   6,448   17,963  
Total   97,954  19,595 19,959 58,035 
Source: IOU LI program tracking and billing data. 

Table 485: Telephone Survey Sample Frame and ESA Modeling Dataset 

CARE Participants 
ESA Recent 
Participants 

ESA Prior 
Participants 

ESA Non- 
Participants 

PG&E 30,654   7,439   7,439   15,776  
SCE  28,751   4,284   4,284   20,183  
SoCalGas only  7,690  1788  1788 4113 
SDG&E  30,860   6,448   6,448   17,963  
Total   97,954  19,595 19,959 58,035 
Source: IOU LI program tracking and billing data. 
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12.1.2  Call Disposition 
Table 486 shows the disposition of calls for the phone survey. 70 percent of non-
participants agreed to be recruited for the in-home visits. 
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12.1.3  Weights 
We constructed sample weights for the telephone survey based on the CARE enrollee 
population, the self-reported rates of ESA awareness we collected during the phone survey 
and using PUMs housing information on ownership/rental rates and home type,20 Table 488 
shows the rates of ESA awareness reported by ESA participation category and IOU. The 
population data was reallocated based on the percents shown in the table below.  

 

                                                        

20 Multi-family homes are defined as any housing structure with two or more units. This differs from the 2007 KEMA study 
were multi-family homes are defined as housing structures with five or more units. This also differs from the concurrent 
Cadmus multi-family LI study, which also defines multi-family homes as housing structures with five or more units. 

 

Table 488: ESA Awareness Rates of Population by ESA Participation Category 
and IOU 

IOU Aware of 
ESA 

Recent ESA 
Participants 

Prior ESA 
Participants 

Non-
participants 

PG&E 
Yes 79% 62% 71% 
No 21% 38% 29% 

SCE 
Yes 79% 72% 55% 
No 21% 28% 45% 

SoCalGas 
only 

Yes 50% 62% 45% 
No 50% 38% 55% 

SDG&E 
Yes 81% 71% 66% 
No 19% 29% 34% 

                                 Source: Tetra Tech 
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Table 489 presents the population data that was used for the sample weights after it was 
allocated (using PUMs data as described in section 8.1) to account for home type and 
ownership.  

 

 

Table 489: Telephone Survey Population 

IOU ESA 
Participation Home Type Own Rent Other 

PG&E 

ESA Non-
Participant 

Multi-Family  9,279   240,621   2,835  
Single-Family/Mobile  224,656   165,452   17,674  

ESA 
Participant 

Multi-Family  11,672   302,689   3,566  
Single-Family/Mobile  282,606   208,130   22,233  

SCE 

ESA Non-
Participant 

Multi-Family  15,601   323,452   2,922  
Single-Family/Mobile  236,070   175,306   14,466  

ESA 
Participant 

Multi-Family  12,887   267,179   2,413  
Single-Family/Mobile  194,999   144,807   11,949  

SoCalGas 
Only 

ESA Non-
Participant 

Multi-Family  5,216   109,388   989  
Single-Family/Mobile  78,697   59,539   4,865  

ESA 
Participant 

Multi-Family  4,129   86,589   783  
Single-Family/Mobile  62,295   47,130   3,851  

SDG&E 

ESA Non-
Participant 

Multi-Family  2,559   46,230   305  
Single-Family/Mobile  40,861   23,667   2,139  

ESA 
Participant 

Multi-Family  4,285   77,413   510  
Single-Family/Mobile  68,424   39,631   3,582  

Source: IOU CARE program tracking and billing data for population numbers; 2011 PUMS for % home type and own versus rent. 
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Table 490 presents the survey participant numbers that were used for creating weights. 

 

  

Table 490: Telephone Survey Respondents 

IOU ESA 
Participation Home Type Own Rent Other 

PG&E 

ESA Non-
Participant 

Multi-Family  4   52   -   
Single-Family/Mobile  78   27   -   

ESA 
Participant 

Multi-Family  11   54   -   
Single-Family/Mobile  128   30   5  

SCE 

ESA Non-
Participant 

Multi-Family  8   49   1  
Single-Family/Mobile  72   26   -   

ESA 
Participant 

Multi-Family  9   37   -   
Single-Family/Mobile  149   31   2  

SoCalGas 
Only 

ESA Non-
Participant 

Multi-Family  2   7   -   
Single-Family/Mobile  7   4   -   

ESA 
Participant 

Multi-Family  3   13   -   
Single-Family/Mobile  13   3   -   

SDG&E 

ESA Non-
Participant 

Multi-Family  8   31   -   
Single-Family/Mobile  35   7   -   

ESA 
Participant 

Multi-Family  11   60   -   
Single-Family/Mobile  35   16   -   

Source: Telephone survey data. 
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Table 491 presents the sample weights that we applied by strata by combining the data from 
the previous two tables.  

 

12.2  CARE Modeling Detailed Methods 
Using regression analysis, we statistically analyzed the factors that affect the rate of CARE 
participation and penetration by block group. Regression analysis allows us to estimate the 
individual impacts that demographic, economic, and program characteristics have on the 
likelihood (probability) that a residential customer will participate in the CARE program. The 
dependent variable for both the Participation and Penetration models is the “log-odds ratio of 
CARE participation” (or more simply as the “log-odds”).21 It is instructive to both describe 
what the log-odds transformation is and why it was used for this study. We performed the 
same transformation for the same reason for both the CARE Participation and Penetration 
models, but we explain the how and why with respect to the CARE Participation model only.  

To begin, the parameter of interest to us in the Participation model is the proportion of 
households in each block group enrolled in CARE, based on data provided by Athens Research. 

                                                        

21 This method of regression is also referred to as logit-transformed linear regression. 

Table 491: Telephone Survey Sample Weights 

IOU ESA 
Participation Home Type Own Rent Other 

PG&E 

ESA Non-
Participant 

Multi-Family  2,320   4,627   N/A  
Single-Family/Mobile  2,880   6,128   N/A  

ESA 
Participant 

Multi-Family  1,061   5,605   N/A  
Single-Family/Mobile  2,208   6,938   11,885  

SCE 

ESA Non-
Participant 

Multi-Family  1,950   6,601   11,885  
Single-Family/Mobile  3,279   6,743   N/A  

ESA 
Participant 

Multi-Family  1,432   7,221   N/A  
Single-Family/Mobile  1,309   4,671   11,885  

SoCalGas 
Only 

ESA Non-
Participant 

Multi-Family  2,608   15,627   N/A  
Single-Family/Mobile  11,242   14,885   N/A  

ESA 
Participant 

Multi-Family  1,376   6,661   N/A  
Single-Family/Mobile  4,792   15,710   N/A  

SDG&E 

ESA Non-
Participant 

Multi-Family  320   1,491   N/A  
Single-Family/Mobile  1,167   3,381   N/A  

ESA 
Participant 

Multi-Family  390   1,290   N/A  
Single-Family/Mobile  1,955   2,477   N/A  
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CARE Participation = Count of CARE Participants / Count of Residential Customers 

Figure 7 shows the distribution of the proportion of households on the CARE rate in 2012 for 
the more than 20,000 block groups in California. As the figure shows, the proportion must 
range between zero (no household enrolled on the CARE rate) and 1.0 (all households 
enrolled on the CARE rate). In practice, the CARE proportion is unlikely to be at either 
extreme value, however, there are many block groups with a low (less than 10 percent) 
proportion of households on CARE. 

The fact that the variable of interest is bounded by 0 and 1 can cause problems for estimating 
the linear regression model. Specifically, predicted values of the dependent variable 
(proportion enrolled in CARE) are nonsensical when they are less than 0 (i.e., less than 0 
percent of households are enrolled in CARE) and greater than 1 (i.e., more than 100 percent of 
households are enrolled in CARE).22 In fact, because there are many block groups with low 
rates of CARE participation (less than 20 percent), there will be many predicted values of 
CARE participation that will be less than 0 (percent). Even if the estimated values lying 
outside of the 0-to-1 range are assigned the values 0 and 1, it’s not useful to consider 
prediction outcomes where no household within a block group is enrolled in CARE or all 
households within a block group are enrolled in CARE. 

                                                        

22 In addition, the variance of the proportions gets smaller at zero and one resulting in estimation problems due to 
heteroskedasticity. 
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A standard solution to the problem of a dependent variable that is a proportion (and therefore 
bounded by 0 and 1) is to transform the variable to the real line.23 To do this, we first compute 
the odds ratio (the “odds”) of the proportion on CARE, which is simply the ratio of the 
proportion over 1 – the proportion: 

 

In this instance, the odds represents the probability that a household is on a CARE rate to the 
probability that a household is not on a CARE rate. If the proportion of households in a block 
group on a CARE rate is 75 percent, then the odds that a randomly drawn household from that 
block group is on a CARE rate is 0.75 / (1 - 0.75) = 3, which is interpreted as “the odds are 3 to 
1 that a household is on a CARE rate.” Alternatively, if the proportion of households in a block 
group on a CARE rate is 25 percent, then the odds that a randomly drawn house from that 
block group is on a CARE rate is 0.25 / (1 - 0.25) = 0.33, which is interpreted as “the odds are 
1 to 3 that a household is on a CARE rate.” 

                                                        

23 The real line is simply the horizontal line that extends from zero in both directions to infinity.  

Odds of CARE Participation  p
1 p 

 Proportion of Households on CARE
Proportion of Households Not on CARE

Figure 7: Proportion of Households on CARE Rate by Block 
Group 

 
Source: Analysis by Evergreen Economics of Data from Athens Research. 



    
   

 12-15 

Figure 8 shows the distribution of odds of CARE participation computed using the data on 
CARE participation by block group shown in Figure 7. Unlike the proportional data, the odds 
are not restricted to be less than or equal to 1.0, but the odds are still restricted to be greater 
than zero (cannot have negative odds).  

 

 
The next step of the transformation is to take the log of the odds ratio (i.e., the “log-odds”) of 
the dependent variable.  

Ln(odds ratio) = Ln[CARE Proportion / (1 – CARE Proportion)] 

The log- odds-ratio transformation results in a dependent variable that is continuous and no 
longer bounded by zero and one, though in practice, most values tend to lie within a relatively 
tight range. Figure 9 shows the distribution of CARE proportions altered by the log-odds 
transformation. Comparing Figure 7 to Figure 9, we see that the log-odds transformation not 
only eliminates the constraint that data lie within the 0-to-1 interval, but also redistributes the 
data from a distribution that is truncated at 0 and right skewed, to one that is largely normally 
distributed.  

Figure 8: Distribution of Odds of CARE Participation by 
Block Group 

 
Source: Analysis by Evergreen Economics of Data from Athens Research. 
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While the transformation eliminates the intuitive meaning of the CARE proportion, a simple 
transformation of the estimated coefficients provides estimates of the impact on the odds of a 
household being enrolled on a CARE rate, associated with a one unit change in the value of the 
independent variable, holding all else constant. A slightly more complex transformation 
provides estimates of the impact on the proportion of households enrolled on a CARE rate 
associated with a one-unit change in the independent variable. For most readers, this measure 
of marginal impact has greater intuitive meaning. Nevertheless, all of these estimates of 
marginal impacts provide information on which economic, demographic, and other 
characteristics are associated with—or even influence—CARE participation, and how strong 
the relationship is.  

The general form of the regression model is as follows: 

Ln(odds) = f(demographic, economic, housing, utility) 
  
Where: 
 

Ln(odds) is the log of the odds ratio of CARE participation (P(enrolled) / (1-
P(enrolled)); 
F(.) denotes “a function of”; 
demographic are block group level demographic variables  
housing are block group level housing characteristics  

Figure 9: Distribution of Log Odds of CARE Participation 

 
Source: Analysis by Evergreen Economics of Data from Athens Research. 
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utility are indicator variables of electric and/or gas utility  
  
In addition to the information provided by the individual coefficients, we use the estimated 
model to predict the proportion of residential households participating in the CARE program 
at the block group level using the following formula: 

CARE participation rate = 1 / (1 + e-x) 
 
Where: 

e is the exponential function 
x is the estimated regression equation  

12.2.1  Interpreting Coefficients from a Logit Model 
The coefficients from log-odds model possess little intuitive meaning. Nevertheless, the sign 
(negative or positive) and the magnitude (relative to zero) are important indicators of the 
relationship between the independent variable and either the probability that a household 
will be on a CARE rate or the proportion of households in a block group on a CARE rate.  

When the independent variable is a continuous variable, a positive coefficient value indicates 
that a unit increase in the independent variable will lead to an increase in the odds that a 
household will be on CARE. Conversely, a negative coefficient value indicates that a unit 
increase in the value of the (continuous) independent variable will lead to a decrease in odds 
that a household will be on a CARE rate. To calculate the estimated change in the odds that a 
household will be on a CARE rate, the coefficient must be exponentiated (raised to the base e, 
also referred to as the “antilog”), which transforms the coefficient from log-odds to an odds 
ratio. 

 

Odds  e k 1
Where :
Odds Change in the odds ratio

k  Estimated coefficient on continuous variable
e= is the number 2.7182...
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12.2.2  Transforming from Proportion to Log-odds 
The variable of interest, proportion of households on the CARE rate, is analogous to a 
probability. For example, if the proportion of households within a block group that are on a 
CARE rate is 60 percent, then there is a 60 percent probability that a randomly drawn 
household from that block group is on a CARE rate. Keeping with this same example, the 
proportion of households not on a CARE rate is equal to 1 minus the proportion that are on a 
CARE rate (1 – 0.60 = 0.40 or 40 percent). This of course is also the probability that a 
randomly chosen house in the block group is not on a CARE rate. The ratio of these two 
proportions (or probabilities) is called the “odds” or the “odds ratio.” 

 

For our example, the odds ratio that a household in that block group is on a CARE rate is equal 
to 0.6/0.4 = 1.5. Odds are generally expressed as an integer, therefore, we would say the odds 
are 3 to 2 that a randomly drawn household in that block group is on a CARE rate.24 

The transformation from a proportion to an odds ratio is a monotonic transformation, which 
simply means that the odds increase as the proportion increases (and vice versa). While the 
proportion is bounded by 0 and 1, transforming the proportion into the odds eliminates the 
upper bound, but not the lower bound. Since both the numerator and denominator of the odds 
ratio are positive, the odds are always positive and is, therefore, bounded from below at zero. 
To remove the lower bound, the odds ratio is transformed by the natural logarithm to derive 
the log-odds or “logit” transformation.  

The log-odds transformation results in a variable that is not bounded at either end and, like 
the transformation from proportion to odds, the transformation from odds to log-odds is 
monotonic. This is important point, because, while we need to transform the proportion due 
to its restricted range, we want to ensure that relationship between proportion values is 
preserved. Table 492 shows the relationship between a select number of proportions and 
their odds and log-odds transformations. 

                                                        

24 If the proportion of CARE households is 50 percent, then the odds are 0.5/(1-0.5) = 1.0. Thus the odds that a randomly 
drawn household is on the CARE rate is 1 to 1 or 50 percent. 

Odds  p
1 p 

Where :
p  Proportion on a CARE rate
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12.3  ESA Modeling Detailed Methods 
 

12.3.1  ESA Methods 

12.3.1.1 Statistical Models of ESA Participation 
We developed and estimated regression models to examine the factors that explain 
participation in the ESA program. Eligibility for the ESA program is based on the same income 
criteria as the CARE program, and to participate in the ESA program the customer must be 
enrolled in the CARE program. However, whereas a customer can move into and out of the 
CARE program, once a premise is treated—based on the income criteria of the customer—it is 
treated. In general, once a premise has been treated through the ESA program, it is ineligible 
to be treated again. Therefore, a LI customer that otherwise would be eligible to participate in 
ESA is not eligible to do so if the premise was treated previously when occupied by a prior 
CARE enrollee. Table 493 shows the counts of premises treated through the ESA program 
while occupied by the current resident and prior resident, as well as the count of premises 
occupied by CARE enrollees that have not been treated through the ESA program. 

Table 492:Relationship Between Proportions, Odds, and Log-odds 

Proportion Odd Log-odds 
(Logit) 

0.05 0.05 -2.94 
0.10 0.11 -2.20 
0.20 0.25 -1.39 
0.30 0.43 -0.85 
0.40 0.67 -0.41 
0.50 1.00 0.00 
0.60 1.50 0.41 
0.70 2.33 0.85 
0.80 4.00 1.39 
0.90 9.00 2.20 
0.95 19.00 2.94 

                               Proportion Range 0 to 1 
                               Odds Range: 0 to infinity 
                               Log-odds Range: negative infinity to infinity 
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Separate models were developed for each of the four California investor-owned utilities 
(IOUs). We estimated the regression models based on household-level data provided by the 
IOUs, but also include data on the characteristics of the block group in which each residence is 
located.25 The dependent variable, explained in greater detail below, is a binary variable that 
equals 1 if the premise received measures through the ESA program at any time between 
2002 and 2012 and equals 0 if it did not.  

For the SCE, SDG&E, and PG&E models, only residential customers that were on a CARE rate at 
any time after October 31, 2012 were included in the analysis. For the SoCalGas model, only 
those residential customers on a CARE rate during April 2013 were included in the analysis.26 

12.3.1.2 Model description 
Using regression analysis, we statistically analyzed the factors that affect the probability that a 
CARE enrollee lives in a residence treated through the ESA program either by applying for the 
ESA program or by living in a premise previously treated through the ESA program.27  

The dependent variable in each of the IOU-level models is a binary indicator that is equal to 1 
if the premise was treated through the ESA program and 0 if it was not. We estimated the 
Stage 1 and Stage 2 ESA models using a logistic regression. The logistic regression model is a 
non-linear, S-shaped distribution function that constrains the estimated probabilities to a 
                                                        

25 The block group-level data came from two sources: The U.S. Census Bureau; Athens Research (provided by the IOUs). 
A block group is a geographical designation used by the U.S. Census Bureau that consists of a cluster of census blocks having 
the same first digit of their four-digit identifying numbers within a census tract. Block groups generally contain between 600 
and 3,000 people, with an optimum size of 1,500 people. Block groups never cross the boundaries of states, counties, or 
statistically equivalent entities, except for a block groups delineated by American Indian tribal authorities, and then only 
when tabulated within the American Indian hierarchy. Block groups never cross the boundaries of census tracts. Source: 
http://www.census.gov/geo/www/geo_defn.html [May 29, 2012] 
26 The alternative criteria for SoCalGas is due to the way data were pulled by the IOU.  
27 While exceptions may exist, an otherwise eligible customer is not eligible for ESA if they live in a premise previously 
treated through the ESA program. 

Table 493: Counts of ESA-Treated Premises Occupied by CARE Enrollees 

IOU 
Premises Occupied by CARE Enrollee 

Treated Through ESA Program 
CARE-Occupied 
Premises Not 

Treated Through ESA 

% CARE 
Premises 
Treated Current Resident Prior Resident 

PG&E 5,442* 5,407 19,123 36% 

SCE 3,633* 2,900 20,321 24% 

SoCaLGas 4,572 4,585 25,199 27% 

SDG&E 4,985* 8,484 19,053 40% 
* The count of premises treated while occupied by current CARE enrollees and treated while occupied by past CARE enrollee are as 
follows: PG&E=46, SCE=79, SoCalGas=0, CDG&E=262. 
Source: Analysis by Evergreen Economics of data provided by the California IOUs. 
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distribution between zero and one. The logistic regression model is by far the most popular 
method for estimating regression models when the dependent variable is binary. This is 
because the logit function is mathematically straightforward to estimate (using statistical 
software) and the estimated probabilities are easy to calculate and fall within the zero-to-one 
interval (i.e., zero percent up to 100 percent chance of occurring). Mathematically, the logistic 
regression model is expressed as: 

 

Equation 2: Generalized Logistic Regression Model 

 

PROB y 1   e '

1 e '

Where :
PROB y 1    is the probability that a an event occurs (e.g. a household is low-income) 

e   is the exponential function, equal to 2.718
  is a vector of coefficients to be estimated in the model
  is a vector of values for the covariates in the model 
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Empirically, the Stage 1 logistic regression models, which we estimated separately for each of 
the four IOUs, were specified as follows: 

 

We estimated the Stage 2 logistic regression model using data from the household survey and 
other sources of data. Because the focus of the Stage 2 model was to examine the relationship 
between ESA participation and information provided by the survey respondents, the Stage 2 
model was based only on the 1,020 CARE enrollees that completed the telephone survey. The 
Stage 2 model is specified as follows:  

 

12.3.1.3 Interpreting Coefficients from a Logit Model 
The coefficients estimated in a logistic regression model possess little intuitive meaning. 
Nevertheless, the sign (negative or positive) and the magnitude (relative to zero) are 
important indicators of the relationship between, respectively, the explanatory variable and 
the probability that a CARE enrollee will also participate in the ESA program.  

A positive coefficient value indicates that a unit increase in the explanatory variable will lead 
to an increase in the odds that a household will be on CARE. Conversely, a negative coefficient 
value indicates that a unit increase in the value of the explanatory variable will lead to a 

Equation 3: Stage 1 Logistic Regression Model 
ESAi  0  jCustomerij  kBlockGroupik 

Where :
ESAi  Indicator variable of ESA participation (1=ESA Particiant; 0=not)

Customerj  Array of variables from IOUs characterizing the customer
BlockGroupk  Array of variables from Census and Athens Research characterizing the block group

ESA  Indicator variable of ESA participation (1=ESA Particiant; 0=not)
, , Coefficients to be estimated in the model

 Random error term, assumed log-normal

Equation 4: Stage 2 Logistic Regression Model  

 

ESAi  0  1kWhi  jSurveyij  kBlockGroupik  i

Where :
ESAi  Indicator variable of ESA participation (1=ESA Particiant; 0=not)
kWhi  Array of variables from IOUs characterizing the customer

Surveyij  Array of variables from phone survey characterizing each customer
BlockGroupk  Array of variables from Census and Athens Research characterizing the block group

ESA  Indicator variable of ESA participation (1=ESA Particiant; 0=not)

0, 1, j, k,Coefficients to be estimated in the model
 Random error term, assumed log-normal
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decrease in odds that a household will be on a CARE rate. To calculate the estimated change in 
the odds that a household will be on a CARE rate, the coefficient must be exponentiated 
(raised to the base e, also referred to as the “antilog”), which transforms the coefficient from 
log-odds to an odds ratio. 

 

 

12.4  Conjoint Analysis Detailed Methods 
Conjoint analysis is a stated preference survey technique that involves having respondents 
review and rank options that reflect different choice options. In this application, the conjoint 
data collection was done using a website that asked respondents to rank a series of choices 
relating different possible ESA program participation experiences. For the ESA scenarios, each 
program choice is defined by several attributes (discussed below) and respondents were 
asked to rank the options from most to least preferred based on these attributes. Respondents 
were also asked to identify which program choices they would actually be willing to 
participate in after they complete the ranking exercise. 

Conjoint analysis has the advantage of presenting several program characteristics 
simultaneously, which forces the respondent to make tradeoffs between attributes. By 
presenting attributes simultaneously, respondents must decide which features are most 
important, deciding whether or not to participate in an energy efficiency program. Past 
experience as well as existing literature indicates that the most successful conjoint designs 
limit each exercise to ranking 16 choices at a time, with four to six attributes defining each 
choice. Including more than 16 options or additional attributes tends to overwhelm 
respondents and results in less reliable data.  

For this conjoint exercise, respondents were provided with a general description of the ESA 
program: 

The Energy Savings Assistance (ESA) Program is a program offered by [utility] to help LI 
households save money on their energy bills. This is accomplished by scheduling a home 
inspection to establish eligibility and identify what types of efficiency equipment should be 
installed, followed by additional home visits to install the equipment. Depending on the 
needs of the household, customers can receive a variety of things such as information on 
safety and ways to save energy, energy efficient light bulbs, refrigerators, attic insulation, 
caulking, maintenance services for some appliances, and in some areas heating and air 

Odds  e k 1
Where :
Odds Change in the odds ratio

k  Estimated coefficient on continuous variable
e= is the number 2.7182...
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conditioning systems. The ESA Program pays 100 percent of the cost of the energy 
efficiency equipment – there is no charge to the homeowner.  

With this program description as context, respondents are asked to rank eight possible 
options for the ESA program.28 Each program option is defined as a combination of energy 
savings, number of home visits, income verification requirements, etc. The various attribute 
levels for each of these characteristics are shown in Table 494. These attribute levels are 
randomly assigned to create 18 possible programs that the respondent then ranked during 
the on-line conjoint session. Descriptions of these program attributes given to respondents 
during the survey are as follows: 

 Monthly Energy Savings: Amount that households can expect to save on their 
monthly energy bill if they participate in the ESA program. 

 Income verification: Whether or not customers must provide income verification 
such as a tax return to prove program eligibility.  

 Number of home visits: Number of times that someone from the ESA program (both 
initial visit and measure installation) will visit the home, with each visit requiring some 
sort of scheduling and coordination on the part of the homeowner. 

 Timing of home visits: Installation work done during the day (requiring that someone 
be at the home), evenings, or a combination of evenings and weekends.  

 Duration of home visits: Total amount of time that program staff will spend at the 
home (both initial visit and installations). 

 Comfort: Change in comfort level due to participation, defined as home being less 
drafty during cold weather and cooler during warm weather.  

The values used to describe each choice option are randomly assigned, which forces the 
respondent to choose which attributes to focus on to rank the choices. To accomplish this, the 
conjoint application uses an orthogonal design, which means that there is zero correlation 
between each of the choice attributes. This is critical to the analysis, as correlation across 
attributes results in a loss of precision and makes it difficult to estimate the importance that 
respondents place on each attribute. For example, consider the situation where monthly 
energy savings and comfort are two of the characteristics being evaluated, and on each choice 
the monthly energy savings are high and the comfort level is also high. Since monthly energy 
savings and comfort are perfectly correlated, there is no way to determine from the data if a 
respondent is ranking the choices based on savings or comfort. For this reason, having an 
orthogonally designed study is essential. 
                                                        

28 Respondents are first given a practice conjoint exercise to complete using a non-energy example in order to get them 
familiar with the online conjoint ranking process. 
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Once all the choices are ranked, the respondent is then asked to indicate which of the eight 
program options (if any) they would be willing to participate in, given their current living 
conditions. The participation choices and the ranking information are then automatically 
captured on the website for analysis.  

Respondents will be asked to rank two different ESA program options, defined with slightly 
different characteristics. The various attribute and levels for both program options are shown 
in Table 494. 

 

12.4.1  Sample Design and Recruitment 
Respondents for the conjoint analysis were recruited from a phone survey of LI households 
currently on the CARE rate and eligible to participate in the ESA program. If the phone survey 
respondents were willing to take the conjoint survey, their email addresses were collected 
and a separate email directing them to the conjoint website was sent out. Of the 166 
customers that started the survey, 33 completed the conjoint survey. Additionally, a further 
20 customers completed at least the first half of the survey, and 17 of these 20 completed the 
entire survey as part of our onsite verification efforts. Respondents completed the conjoint 
survey in September 2013. 

12.4.2  Conjoint Discrete Choice Models 
Once the conjoint surveys are completed, the conjoint data will be used in a discrete choice 
model. Using the ranking data, a conditional logit model will be developed to estimate how the 
attribute levels influence the rankings for program choices using the following equation 
(shown for ESA Option 1):  

Table 494: ESA Program Choice Characteristics 
ESA Program Option 1 Possible Values 

Monthly Energy Savings $0, $25, $60  
Number of Home Visits 1,3  
Income Verification None, Documentation required  
Comfort No Change, Improvement 
Total Time in Home 1 hour, 4 hours 

ESA Program Option 2 Possible Values 
Monthly Energy Savings $0, $25, $60  
Number of Home Visits 1,3  
Income Verification None, Documentation required  
Comfort No Change, Improvement 
Timing of Home Visits Days Only, Evenings/Weekends Only  
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A second model (a binomial logit) will also be estimated to determine the influence of the 
attribute levels on the willingness to participate in the ESA program:  

 

12.4.3  Relative Importance 
While coefficients estimates from the logit models provide some information on the influence 
of the variable on total utility, it is misleading to look only at the coefficient to gauge the 
influence of that variable. For example, if the comfort coefficient is ten times the magnitude of 
the savings coefficient, this is due in part to differences in the magnitude of the variable 
values, where the indicator variable comfort (0,1) is only a fraction of the value of the monthly 
energy savings ($ per month). Only looking at the magnitude of the coefficients would give the 
misleading impression that comfort is considered much more important than savings. To 
address this issue, “relative importance statistics” are calculated that combine both the 
coefficient and attribute value to get an overall measure of the influence on total utility. The 
relative importance statistic can be interpreted as each attribute’s contribution to total 
“utility”, or the perceived benefit associated with that choice. This statistic measures the 

Ranki  ' Savingi  ' Durationi  ' Incomei  'Timei  'Comforti  i

Where :
Ranki  = Rank value between 1 and 18, based on respondents' relative assessment 

of each choice
Savingi= Monthly bill savings for option i

Durationi  = Total amount of time spent in the home for option i
Incomei  = Income verification required for option i

Timei  = Timing of home visits for option i
Comforti  = Change in comfort level resulting from option i

i=Random error term assumed logistically distributed
= Coefficient to be estimated

Participatei  ' Savingi  ' Durationi  ' Incomei  'Timei  'Comforti  i

Where :
Participatei  = Indicator (0,1) on willingness to participate in program option i 

Savingi= Monthly bill savings for option i
Durationi  = Total amount of time spent in the home for option i

Incomei  = Income verification required for option i
Timei  = Timing of home visits for option i

Comforti  = Change in comfort level resulting from option i

i=Random error term assumed logistically distributed
= Coefficient to be estimated
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importance of one design feature, relative to that of all other design features in determining 
the total utility for each program option.  

The total utility of each option can be calculated by inserting attribute values into the 
estimated regression equation: 

 

Using the coefficient estimates and the values for the variables used in the conjoint analysis, 
the importance statistic is defined as: 

 

The importance statistic measures the percentage of the total maximum change in utility 
across all choices that is attributable to a single feature. Stated another way, the importance 
statistic measures each feature’s contribution to the total utility based on the attributes 
included in the conjoint analysis.  

12.4.4  Participation Probabilities 
To assist in the interpretation of the binomial logit models, the probability of participating in 
the program is calculated by combining the coefficient estimates with program attributes 
within the logit probability function: 

, 

where β’X reflects the sum of the coefficient estimates used in the conjoint analysis. By using 
different values for savings, comfort, home visits, and income verification to simulate different 
programs, this equation can be used to determine the overall effect on utility of alternative 
program designs. The probabilities can also be used to determine the value a respondent 
places on savings and timing of installation visits, for example. 

We will calculate the probability of participation in ESA by using values for the variables that 
match the current program design as much as possible. Given that this estimate is determined 
using only five factors included in the conjoint, when in reality there are many other factors 
that are influencing this decision, the result should not be interpreted as a direct estimate of 
potential market share. Nevertheless, we will explore options for using the probability 
calculations to determine a threshold level of willingness to participate. One possibility would 
be to calculate the probability using the highest (i.e., most attractive) values for all variables 
and using the resulting value (i.e., 1-probability) as an estimate of the portion of customers 
that are unlikely to participate in the ESA program under any circumstances. 

Total Utilityi (Ui ) ' Savingi  ' Durationi  ' Incomei  'Timei  'Comforti

Relative Importancej 
uj

U
 Maximum utility change due to attribute j

Maximum utility change due to all attributes

Prob(Participate)  exp( ' X)
1 exp( ' X)
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California CPUC/IOU  
Low Income Needs Assessment Study  

Telephone Survey Codebook  
 
 
NOTE: 
- Variable names are in bold type. 
- A code of (-2) means the question was removed July 11th  
- A code of (-3) means the question was added July 11th 
- A code of (-4) means there was an interviewer error and the question was skipped  
- A code of (-5) means programming error (i.e., the question was skipped and it should not have 
been) 
- A code of (-6) means programmed skip (i.e., a skip that was purposely programmed based on 
  skip patterns) 
- A code of (-8) means don’t know. 
- A code of (-9) means refused. 
- Questions were asked of all respondents unless indicated otherwise. 
- Response codes with an asterisk (*) are recoded responses to open-ended questions, or  
  responses added during data cleaning. 
 

Sample Variables 
 
CASEID  Unique case identification number 
 
EVERGRID  Evergreen unique case identification number 
 
INTDATE  Date of interview (yyyymmdd) 
  
ESA_RCNT  ESA Recent participant  
 
ESA_PRIR  ESA Prior participant 
 
ESA_NONP  ESA Non-participant  
 
MEASFURN  Received new furnace 
 
MEASWATR  Received low flow shower heads or faucet aerators 
 
MEASAC  Received air conditioner 
 
MEASMCRW  Received microwave 
 
MEASCLWA  Received clothes washer 
 
MSWTRHTR  Received water heater 
 
MSFRNREP  Received furnace repair 
 
MEASFRDG  Received new refrigerator 
 



MSAIRSEL  Received air sealing/infiltration 
 
MSELIGHT  Received efficient lighting 
 
MEASREPR  Received repairs to walls or windows 
 
MSEVACOL  Received evaporative cooler 
 
SCE    SCE utility flag 
 
SCG    SCG utility flag 
 
SDGE    SDGE utility flag 
 
PGE    PGE utility flag 
 
ELECSCE   SCE electric flag 
 
ELECPGE   PGE electric flag 
 
ELECSDGE   SDGE electric flag 
 
GASSCG   SCG gas flag 
 
GASPGE   PGE gas flag 
 
GASSDGE  SDGE gas flag 
 
 

Computed Variables 
 
ESAaware  Flag for awareness of the ESA program  
   (if S17 = 1 or S17b = 1, 2, 3, 4, 5, or 6) 
 
CAREaware  Flag for awareness of the CARE program 
   (if S11 = 1 or S10 = 1) 
 
RCTRCAL  Recent participant who recalls participating flag  
   (if S18 = 1) 
 
NPRTFLAG  Non-recent participant or recent participant who does not recall 

participating flag  
   (if S18 <> 1) 
 
D5SUM Flag used to indicate more than one language spoken in the home 
 (if more than one mentioned in D5_1 to D5_14) 
 
 



Introduction (All) 
 
INTRO1 Hello, this is _____________ and I’m calling on behalf of the California Public 

Utility Commission. May I speak with [NAME]? 
 

1 Yes 
2 No  

 
 
INTRO2 We are calling to conduct a survey about energy use in your area. The results 

will be used for planning several programs offered by [utility]. You may have got 
a letter from the California PUC in the mail telling you the reason for this call. 

   
  [PRESS 1 TO CONTINUE] 
 
 
INTRO3 [WHY ARE YOU CONDUCTING THIS STUDY?] The California PUC, along with 

[utility] is working with a research firm to help address the needs of our gas and 
electric customers.  

 
[TIMING] This survey should take about 20 minutes of your time. Is this a good 
time for us to talk with you? [IF NOT, SET UP CALL BACK APPOINTMENT OR 
OFFER TO LET THEM CALL US BACK AT 1-800-454-5070]. 

 
[SALES CONCERN] I am not selling anything; we would simply like to learn 
about your experiences with your utility providers. This information will help 
design and deliver program to assist residential customers. Please be assured 
that your individual responses will remain confidential and will not be published or 
provided to anyone. If you would like to talk with someone about this study, feel 
free to call the CPUC at (415) 703-2782. 

 
 
INTRO4 Can I confirm I’ve reached [address]? [SELECT ONE] 
 

1 Yes  
2 No   [THANK AND TERMINATE] 

 
 
INTRO5 Are you the person knowledgeable about your household’s utility bills? [SELECT 

ONE] 
 
1 Yes  [SKIP TO INTRO7] 
2 No  

 
 
INTRO6 Is that person available? [SELECT ONE] 
 

1 Yes  [SKIP TO INTRO1] 
2 No  [SCHEDULE A CALLBACK] 

 -6 Programmed skip 



 
 
INTRO7 And can I verify you are 18 years of age or older? [SELECT ONE] 

 
1 Yes  
2 No   [ASK FOR ADULT IN HOUSEHOLD: SKIP TO INTRO1] 

 
 
INTRO8 Before we begin, I would like to inform you that for quality control purposes, this 

call will be recorded and monitored. 
   
  [PRESS 1 TO CONTINUE] 
 
 

Screener/ESA Awareness (All) 
 
S5 First, I have a few questions about your home. Do you own or rent your home? 

[SELECT ONE]  
 

1 Own 
2 Rent 
3 Other [SPECIFY] 

  4* Someone else owns it but I don’t pay rent/live here for free 
 
S5_3_opn Specify home ownership.  
 
  _____________________ 
 -6 Programmed skip 
 
 
S6 Is your home a single-family detached home, apartment, or something else?  

[SELECT ONE] 
 

1 Single-family detached home   
2 Duplex (two-family home), triplex, or quadplex  
3 Apartment 
4 Resort cottage or cabin 
5 Town house or condominium 
6 Mobile or manufactured/modular home 
7 Boat/RV 
8 Co-op, Retirement community 
9 Other [SPECIFY] 

-8 Don’t know 
-9 Refused 

 
S6SPEC_opn  [IF S6<>9, SKIP] Specify home type. 
 
  _____________________ 
 -6 Programmed skip 
 



 
S17a [Utility] offers a variety of rebates and other support to help customers save 

energy and money. Are you aware of any programs sponsored by [utility] that 
provide income-qualified customers with equipment and services for their homes 
at no cost?  [SELECT ONE] 
[source: KEMA LINA, a3] 

 
[Interviewer note: this is for utility sponsored programs, not government 
programs] 

 
1 Yes   
2 No    [SKIP TO S17] 

-2 Question removed July 11th   
-8 Don’t know  [SKIP TO S17]  
-9 Refused  [SKIP TO S17] 

 
 
S17b [IF S17a<>1, SKIP] What are the names of the programs you are familiar with? 

[SELECT ALL THAT APPLY] 
 

[INTERVIEWER NOTE: only select if the respondent mentions the specific 
program name.] 

 
[NOTE: IF S17b=1,2,3,4,5, or 6 then ESA aware.] 

 
  For S17b_1 through S17b_10: 
 
  0 Not mentioned 
  1 Mentioned 
  -2 Question removed July 11th  
  -6 Programmed skip 
 
S17b_1 The Energy Savings Assistance Program, ESA or ESAP  
S17b_2 EMA, Energy Management Assistance 
S17b_3 Energy Team 
S17b_4 Energy Partners 
S17b_5 Low Income Energy Efficiency or LIEE 
S17b_6 Direct Assistance Program 
S17b_7 LIHEAP, Low Income Home Energy Assistance Program / HEAP 
S17b_8 WAP, Weatherization Assistance Program 
S17b_9 Other (specify) 
S17b_10 Don’t know 
S17b_11* CARE 
 
S17b_9_opn Other program(s) that you are familiar with 
 
  _____________________ 
 -6 Programmed skip 
 
 



S17 [IF S17b<> ESAaware, SKIP. After July 11th, everyone asked] One of [utility’s] 
programs, Energy Savings Assistance, provides free home improvements to 
income-qualified households.  

 
It offers information on safety and ways to save energy, energy efficient light 
bulbs, and sometimes improvements such as refrigerators or attic insulation. 

  
Before today, have you heard of the program that I just described? [SELECT 
ONE] 

 
1 Yes     
2 No   [SKIP TO NEXT SECTION]  

 -6 Programmed skip 
  -8 Don’t know [SKIP TO NEXT SECTION] 
  -9 Refused  [SKIP TO NEXT SECTION]  
 

[NOTE: IF S17=1 then ESA aware.] 
 
 
S18 [IF ESA_RCNT<>1, SKIP] Do you know if your household got free home 

improvements from this program? [SELECT ONE] 
 

[NOTE: This is to screen respondents for recall of ESA participation for screening 
in survey batteries. We’ll use tracking data for analysis.] 

 
1 Yes 
2 No   [SKIP TO NEXT SECTION] 

 -4 Interviewer error 
 -6 Programmed skip 
  -8 Don’t know  [SKIP TO NEXT SECTION] 
  -9 Refused  [SKIP TO NEXT SECTION] 
 

[IF S18=1 THEN ESA PARTICIPANT] 
[IF S18<>1 THEN ESA NONPARTICIPANT] 

 
 



E1 How did you find out about [utility]’s Energy Savings Assistance? [DO NOT 
READ; SELECT ALL THAT APPLY] 

 
  For E1_1 through E1_14: 

  0 Not mentioned 
  1 Mentioned 
 -4 Interviewer error 
 -5 Programming error 
 -6 Programmed skip 
 
E1_1  A bill insert  
E1_2  An advertisement on your door  
E1_3  A phone call to me/the household 
E1_4  I called the utility  
E1_5  Someone stopped by house  
E1_6  Utility website [SPECIFY SCE, SCG, SDG&E, PG&E]  
E1_7  A friend, family member, or colleague  
E1_8  I learned about it when I signed up for another program  
E1_9  From a community based organization (CBO) 
E1_10  Other [SPECIFY HOW AND FROM WHOM]  
E1_11  Don’t know / Don't remember  
E1_12  Utility rep that was in my home for another reason 
E1_13  Mailing/Letter 
E1_14  Apartment manager/landlord 
E1_15* Television 
E1_16* Newspaper/News media 
E1_17* Social Worker/Case Manager 
E1_18* Utility sponsored event (e.g., Earth Day event) 
E1_19* Radio 
E1_20* 211 
E1_21* Internet (general response, other than Utility website) 
E1_22* Utility (general response: e.g., PG&E contacted me) 
 
E1_6_opn Specify Utility website where you learned about the ESA program. 
 
  _____________________ 
 -6 Programmed skip 
 
E1_10_opn Specify other way you learned about the ESA program.
 
  _____________________ 
 -6 Programmed skip 
 
 



Energy Insecurity and Sources (All) 
 
I1 Do you receive a paper copy of your [utility] bill each month or do you receive 

your bill electronically? [SELECT ONE] 
 

1 Paper bill 
2 Electronic bill 
3 Both paper and electronic 

 -2 Question removed July 11th  
 -3 Question added July 11th  
  -8 Don’t know 
  -9 Refused 
 
 
I1INT These next few questions ask about your ability to meet your household’s energy 

needs.  
 
  [PRESS 1 TO CONTINUE] 
 
 
I1 Please tell me if you or others in your home do the following a lot, sometimes, or 

never. [SELECT ONE FOR EACH; READ LIST] 
 

  For I1a through I1j: 

  1 A lot 
  2 Sometimes 
  3 Never/No 
 -3 Question added July 11th  
 -5 Programming error 
 -6 Programmed skip 
 -8 Don’t know 
  -9 Refused 
 
I1a  [IF I1<>1 or I1<>3, SKIP] Do you read the inserts or flyers that come with your 

[utility] bill? 
I1aa [IF I1<>2 or I1<>3 SKIP] Do you read the emails from [utility]?   
I1b Do you go to the [utility] website?  
I1c Do you pay your utility bill online?  
I1d Do you call [utility]?  
I1e Do you cut back on buying food or medicine in order to pay your [utility] bill?  
I1f Do you borrow money to pay your [utility] bill?  
I1g Do you receive a disconnection notice for your electricity?  
I1h Has your electricity service been shut-off?  
I1i Do you use your heat or cooling less than you need to keep your [utility] bill 

lower?  
I1j Do you use your kitchen stove or oven to heat your home?  
 
 



I1_b [IF I1j<>1 or 2; SKIP] Can you explain more about why you use your kitchen 
stove or oven to heat your home? [DO NOT READ; SELECT ALL THAT APPLY] 

 
  For I1_b_1 through I1_b_5: 

  0 Not mentioned 
  1 Mentioned 
  -2 Question removed July 11th 
  -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
I1_b_1  Furnace does not work 
I1_b_2  Don’t have another heating source 
I1_b_3  Home is too cold 
I1_b_4  Think it is more efficient than heating the whole house 
I1_b_5  Other [SPECIFY] 
 
I1_b_5_opn Other reason for using stove/oven to heat home  
 
  _____________________ 
  -2 Question removed July 11th 
 -6 Programmed skip 
 
 
Willingness to Participate in ESA – All but recent ESA parts who recall (S18 not equal 1, 

who skip to Next Section) 
 (actual nonparticipants from tracking data, ESA parts that don’t recall and prior ESA 

parts  
 
O2INT  The next few questions are about [utility]’s Energy Savings Assistance program 

that I described a few minutes ago.  
 
O2OWN [If S5<>1, SKIP] If you sign up for Energy Savings Assistance, a contractor will 

visit your home and look at your income and home ownership documents and fill 
out an application with you. A different contractor will come on another day and 
look at your home to see what home improvements you may qualify for, such as 
energy efficient light bulbs, weather stripping around doors and windows, and 
sometimes new appliances or equipment to replace old or broken ones. These 
home improvements would be installed by another contractor during another visit 
or two to your home. 

 



O2RENT [If S5=1, SKIP] If you sign up for Energy Savings Assistance, a contractor will 
visit your home and look at your income and home ownership documents and fill 
out an application with you. The contractor will also need to have papers signed 
by your landlord approving the work. A different contractor will come on another 
day and look at your home to see what home improvements you may qualify for, 
such as energy efficient light bulbs, weather stripping around doors and windows, 
and sometimes new appliances or equipment to replace old or broken ones. 
These home improvements would be installed by another contractor during 
another visit or two to your home. 

 
O2 How willing would you be to enroll in this program? Would you say not at all 

willing, somewhat willing, or very willing? [SELECT ONE] 
 

1 Not at all willing  
2 Somewhat willing  [SKIP TO NEXT SECTION] 
3 Very willing  [SKIP TO NEXT SECTION] 

 -4 Interviewer error 
 -6 Programmed skip 
  -8 Don’t know  [SKIP TO NEXT SECTION] 
  -9 Refused  [SKIP TO NEXT SECTION] 
 
 
O2a_opn [IF O2<>1, SKIP] Under what situation would you be willing? [RECORD 

RESPONSE] 
 
  ______________________ 
  -2 Question removed July 11th  
  -6 Programmed skip 
 
 
O2b_opn [IF O2<>1, SKIP] Why is that? [RECORD RESPONSE] 
 

[IF NEEDED] Why would you be not at all willing to participate? 
   

______________________ 
  -3 Question added July 11th  
  -4 Interviewer error
  -6 Programmed skip
 
 



ESA Participation Drivers - All 
Participant version: recent participants who recall (S18) 

Nonparticipant version: all else (actual non-participants from tracking data, ESA parts that don’t 
recall and prior ESA parts) 

 
E1a [IF RCTRCAL=1, READ] Households participate in assistance programs for 

different reasons. Why did you decide to enroll in the Energy Savings Assistance 
program that I described a few minutes ago? [DO NOT READ; SELECT ONE] 

 
[IF NPRTFLAG=1, READ] What is the most likely reason you would sign up for 
this program? [DO NOT READ; SELECT ONE]  

 
1 Lower energy bill(s)/save money/lower utility cost 
2 Get free assistance/I need the help/We are qualified for it/Because it was 

offered/financial reasons 
3 Help the environment  
4 Our landlord (encourages/suggests) 
5 We need(ed) something that the program offers [NOTE: what it was – e.g. 

refrigerator, furnace repair, ac, education on ways to save energy, 
window/door repairs, water saving equipment, tools to make the home 
more comfortable/less drafty, improved safety/comfort of home.] 

6 It was/sounds easy  
7 [Utility] sponsored 
8 Someone I know participated/got services from ESA or recommended it 
9 Other [SPECIFY] 
10 Save energy 
11* Low/fixed income/retired/disabled (i.e., “can’t afford repairs”) 
12* If I owned my own home/didn’t rent 
13* Don’t know 
14* No reason 
15* No need/No interest 
16* To see what could be done/if anything needs to be fixed 

  -6 Programmed skip 
  
 
e1a_5_opn Other specify for what was needed 
   
 _____________________ 
 -4 Interviewer error 
 -6 Programmed skip 
 
e1a_9_opn Other specify for reason did/would enroll 
   
 _____________________ 
 -6 Programmed skip 
 



E2INT [IF RCTRCAL=1, READ] How important were each of the following in getting 
your household to sign up for the program? Would you say not important, 
somewhat important, or very important? [SELECT ONE FOR EACH] 

 
[IF NPRTFLAG=1, READ] How important would each of the following be in 
getting you to sign up for the program that I told you about? Would you say not 
important, somewhat important, or very important? [SELECT ONE FOR EACH] 

 
E2 How important was the following/would the following be in getting your household 

to sign up for Energy Savings Assistance? [READ LIST] 
 
  For E2a through E2h: 

  1 Not important 
  2 Somewhat important 
  3 Very important 
  4 Not applicable  
  -2 Question removed July 11th   
 -4 Interviewer error 
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
E2a   Lower energy bills?  
E2b Getting free help?  
E2c Helping the environment?  
E2d The encouragement or suggestion by your landlord?  
E2e Your need for something that [utility] offers through Energy Savings Assistance?  
E2f It is sponsored by [utility]?  
E2g The ease of enrollment?  
E2h Someone you know signed up or recommended it?  
 
 



ESA Barriers/drawbacks of participation - All 
Participant version: recent participants who recall (S18) 

Nonparticipant version: all else (actual non-participants from tracking data, ESA parts that don’t 
recall and prior ESA parts) 

 
B1a [IF RCTRCAL=1, READ] Did you have any problems with enrolling and getting 

home improvements from [utility]’s program? [SELECT ONE] 
 

[IF NPRTFLAG=1, READ] Based on what I told you about signing up for [utility]’s 
Energy Savings Assistance, is there anything such as enrolling, being home for 
visits, or having contractors in your home that might be a problem for you? 
[SELECT ONE]  

 
  1 Yes 
  2 No   [SKIP TO B2C] 
 -3 Question added July 11th  
  -6 Programmed skip
  -8 Don’t know   [SKIP TO B2C] 
  -9 Refused   [SKIP TO B2C] 
 
 
B1 [IF B1a<>1, SKIP] [IF RCTRCAL=1, READ] What part was most difficult? [DO 

NOT READ; SELECT ONE] 
 

[IF NPRTFLAG=1, READ] What part would be most difficult? [DO NOT READ; 
SELECT ONE] 

 
  1 Nothing 

2 Have not heard of it/do not know enough 
3 Do not think I need it/will benefit  
4 Proving my household's income  
5 [if own] Proving I own my home 
6 [if rent] Getting my landlord's permission 
7 Not worth the paperwork, having to find/provide income docs 
8 Number of visits 
9 Too hard to be home during the visits/taking off work 
10 Adjusting/getting used to the new equipment/repairs [SPECIFY: EQUIP] 
11 Trusting utility or utility representatives  
12 Trusting contractors 
13 Other [SPECIFY] 
14 Dissatisfied with equipment or repairs 
15  Dissatisfied with contractor/installation 
16  Having contractors/people in my home 
17* Don’t know 
18* Installing the equipment 
19* Enrolling/scheduling/signing up 

  -4 Interviewer error 
  -6 Programmed skip
 



B1_13spc_opn [IF B1<>13, SKIP] Other reason participation was or would be difficult 
   
 _____________________ 
 -6 Programmed skip 
 
 
B2 [IF RCTRCAL=1, READ] How easy or hard was it to do each of the following to 

participate in [utility]'s program? Was it easy, somewhat hard, or very hard? 
[SELECT ONE FOR EACH] 

 
[IF NPRTFLAG=1, READ] How easy or hard would it be to do each of the 
following to participate in the program? Would it be easy, somewhat hard, or very 
hard? [SELECT ONE FOR EACH; READ LIST] 
 

  For B2c through B2j: 

1 Easy 
2 Somewhat hard 
3 Very hard 

 -2 Question removed July 11th   
 -4 Interviewer error 
 -6 Programmed skip 
 -8 Don’t know 
  -9 Refused  

 
B2C [IF S5<>2 or 3, SKIP] How easy or hard was it/would it be getting your landlord's 

permission?  
B2D How easy or hard was it/would it be filling out a program application with the 

contractor?  
B2E How easy or hard [was it/would it be] arranging to be home for contractor visits? 
B2F [IF RCTRCAL<>1, SKIP] How easy or hard [was it/would it be] getting used to 

new equipment or repairs?  
B2G [IF NPRTFLAG<>1, SKIP] How easy or hard [was it/would it be] getting used to 

new equipment in your home?  
B2A How easy or hard [was it/would it be] providing income documentation such as a  

tax return?  
B2B [IF S5<>1, SKIP] How easy or hard [was it/would it be] providing documentation 

of home ownership?  
B2H How easy or hard [was it/would it be] trusting [utility]?  
B2I How easy or hard [was it/would it be] trusting the contractors?  
B2J How easy or hard [was it/would it be] scheduling the appointments?  
 
 



B3 [IF B2F <> 2 or 3, SKIP] [IF RCTRCAL<>1, SKIP] What is difficult about getting 
used to the new equipment or repairs? [DO NOT READ; SELECT ALL THAT 
APPLY] 

 
  For B3_1 through B3_8: 

  0 Not mentioned 
  1 Mentioned 
  -2 Question removed July 11th  
  -6 Programmed skip 
  -9 Refused 
 
B3_1  Does not work like my other equipment 
B3_2  Too many new features 
B3_3  Hard to use 
B3_4  I like the way my old one looked better 
B3_5  Does not match my other stuff 
B3_6  Installation contractor did not teach them how to use it 
B3_7  Other [SPECIFY] 
B3_8  Don’t know 
 
B3_7_opn [IF B3_7<>1, SKIP] Other reason difficult getting used to new equipment or 

repairs 
   
 _____________________ 
  -2 Question removed July 11th  
 -6 Programmed skip 
 
 

ESA Participation Benefits – All 
Participant version: recent participants who recall (S18) 

Nonparticipant version: all else (actual non-participants from tracking data, ESA parts that don’t 
recall and prior ESA parts) 

 
PB8a [IF RCTRCAL<>1, SKIP TO PB9a] Since you got home improvements from 

[utility], have you noticed... Your gas and/or electric bills have gone down? Would 
you say a lot, somewhat or no change?  
 

  1 A lot 
  2 Somewhat 

3 No change/No 
4 Bills have gone up 

 -6 Programmed skip 
 -8 Don’t know 
 -9 Refused 
 
 



PB8b Since you got energy saving equipment and services from [utility], have you 
noticed Your home is more comfortable in terms of the temperature? Would 
you say a lot, somewhat, or no change? 

 
1 A lot 
2 Somewhat 
3 No change/No 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
PB8c Since you got energy saving equipment and services from [utility], have you 

noticed Members of the household experience fewer illnesses such as colds, 
flus, or asthma problems? Would you say a lot, somewhat, or no change? 
 
1 A lot 
2 Somewhat 
3 No change/No 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
PB8d [IF MSFRNREP<>1, SKIP] Since you got energy saving equipment and services 

from [utility], have you noticed You are able to use heating equipment not 
previously working well? Would you say a lot, somewhat, or no change? 
 
1 A lot 
2 Somewhat 
3 No change/No 

 -5 Programming error 
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
PB8e Since you got energy saving equipment and services from [utility], have you 

noticed You and other members of your household feel safer as a result of the 
equipment and services you received? Would you say a lot, somewhat, or no 
change? 
 
1 A lot 
2 Somewhat 
3 No change/No 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 



PB8f [IF MEASWATR<>1, SKIP] Since you got energy saving equipment and services 
from [utility], have you noticed You have reduced your water usage? Would you 
say a lot, somewhat or no change? 
 
1 A lot 
2 Somewhat 
3 No change/No 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
PB8g Since you got energy saving equipment and services from [utility], have you 

noticed You or other members of your household are able to do things around 
your home to save more energy? Would you say a lot, somewhat, or no change? 
 
1 A lot 
2 Somewhat 
3 No change  

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
PB9a [IF NPRTFLAG<>1, SKIP TO PB10] Can you tell me how comfortable your home 

is in terms of the temperature? Is it very, somewhat, or not at all comfortable?  
 

1  Very comfortable 
2 Somewhat comfortable  
3 Not at all comfortable 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
PB9aa Can you tell me how comfortable your home is in terms of the draftiness? Is it 

very, somewhat, or not at all comfortable?  
 

1  Very comfortable 
2 Somewhat comfortable  
3 Not at all comfortable 

 -3 Question added July 11th  
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 



PB9b Can you tell me how safe you and other members of your household feel in your 
home? 

 
1  Very safe 
2 Somewhat safe  
3 Not at all safe 

 -2 Question removed July 11th  
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
PB9c  These next two questions ask about how safe you feel in your home.  
 

First, thinking about the condition of windows and doors in your home, do you 
and other members of your household feel very safe, somewhat safe, or not at all 
safe? 

 
1  Very safe 
2 Somewhat safe  
3 Not at all safe 

 -3 Question added July 11th  
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
PB9d Thinking about how you heat and cool your home and the condition of that 

equipment, do you and other members of your household feel very safe, 
somewhat safe, or not at all safe? 
 
1  Very safe 
2 Somewhat safe  
3 Not at all safe 

 -3 Question added July 11th  
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
PB10 How often do members of the household get sick or have asthma that may be 

due to the condition of your home or not being able to heat or cool your home to 
keep your bill down? [READ LIST] 

 
1 Very often 
2 Sometimes 
3 Never/No 

  -8 Don’t know 
  -9 Refused 
 
 



Energy Needs (met and unmet) and Attitudes - All 
Participant version: recent participants who recall (S18) 

Nonparticipant version: all else (actual non-participants from tracking data, ESA parts that don’t 
recall and prior ESA parts) 

 
EN1  [IF RCTRCAL=1, READ] Of the energy savings assistance you got from [utility], 

what was most helpful to your household in helping to control your energy bills 
and improve the comfort and safety of your home? [DO NOT READ; SELECT 
ONE] 

 
[IF NPRTFLAG=1, READ] Of the things that I told you your household might get, 
what would be most helpful to your household in helping to control your energy 
bills and improve the comfort and safety of your home? [DO NOT READ; 
SELECT ONE] 

 
1 Furnace  
2 Weatherstripping (insulation, caulking)/reducing leaks or 

drafts/weatherization/infiltration measures 
3 Doors/windows 
4 Air conditioning unit (central or window) 
5 Evaporative/swap cooler 
6 Refrigerator 
7 CFLs (lights or bulbs)   
8 Other relamping 
9 Pool pump 
10 Water saving equipment (showerhead, aerators) 
11 Repair/service of furnace 
12 Repair of windows, doors 
13 Energy info/education or service to save energy/be more comfortable 
14 Efficient lighting or compact fluorescent lamps and fixtures 
15 Microwave 
16 Efficient clothes washer 
17 Water heater 
18 Other [SPECIFY] 
20* Nothing/Don't need anything done 
21* Solar panels 
22* Attic insulation 
23* Up-to-date/energy efficient appliances 
24* Stove/oven 
25* Lower bill/assistance with bill 
-8 Don’t know

 
EN1SPEC_opn Other assistance that was/would be most helpful 
   
 _____________________ 
 -6 Programmed skip 
 
 



EN2INT [IF RCTRCAL=1, READ] How helpful were each of the following that you got 
from [utility]? Was it very helpful, somewhat helpful or not at all helpful? [SELECT 
ONE] 

 
[IF NPRTFLAG=1, READ] How helpful would each of the following be? Would 
they be very helpful, somewhat helpful, or not at all helpful? [SELECT ONE] 
 
[INTERVIEWER NOTE: Nonparticipants are asked all questions. Participants are 
asked only for the ESA measures they received based on the sample.] 
 
[PRESS 1 TO CONTINUE] 

 
 
EN2a [IF NPRTFLAG =1, SKIP] [IF RCTRCAL=1 AND MEASFURN<>1, SKIP] 

Was/would... Getting a new furnace to replace your old one (be) [READ LIST] 
 

1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable – do not have/did not receive/do not need 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
EN2b [IF RCTRCAL=1 & MSAIRSEL<>1, SKIP] Was/would...Sealing leaks to reduce 

drafts (be) [READ LIST] 
 

1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable – do not have/did not receive/do not need 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
EN2c [IF RCTRCAL=1 & MEASAC<>1, SKIP] Was/would Getting a new air 

conditioner to replace your old one (be) [READ LIST] 
 

1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable – do not have/did not receive/do not need 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 



EN2d [IF RCTRCAL=1 & MEASWATR<>1, SKIP] Were/would  Water saving 
showerheads or faucet restrictors (be) [READ LIST] 
 
1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable – do not have/did not receive/do not need 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
EN2e [IF RCTRCAL=1 & MEASMCRW<>1, SKIP] Was/would  Getting a microwave 

(if you don’t already have one be)   [READ LIST] 
 

1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable – do not have/did not receive/do not need 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
EN2f [IF RCTRCAL=1 & MEASCLWA<>1, SKIP] Was/would  Getting a new clothes 

washer to replace your old one (be) [READ LIST] 
 
1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable – do not have/did not receive/do not need 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
EN2g [IF RCTRCAL=1 & MSWTRHTR<>1, SKIP] Was/would  Getting a new water 

heater to replace your old one (be) [READ LIST] 
 
1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable – do not have/did not receive/do not need 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 



EN2h Was/would Information about things you can do in your home to save energy 
and be more comfortable (be) [READ LIST] 
 
1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable – do not have/did not receive/do not need 

  -8 Don’t know 
  -9 Refused  
 
 
EN2i [NPRTFLAG=1, SKIP]  [IF MSFRNREP<>1, SKIP] Was/would The repair or 

service of your furnace (be) [READ LIST] 
 

1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable – do not have/did not receive/do not need 

 -6 Programmed skip 
 -8 Don’t know 
 -9 Refused 
 
 
EN2j [IF RCTRCAL=1 & MEASFRDG<>1, SKIP ] Was/would Getting a new 

refrigerator to replace your old one (be) [READ LIST] 
 

1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable – do not have/did not receive/do not need 

 -5 Programming error 
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
EN2k [IF RCTRCAL=1 & MEASREPR<>1, SKIP] Were/would Repairs to broken or 

leaky windows, doors, walls or floors (be) [READ LIST] 
 

1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable – do not have/did not receive/do not need 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 



EN2l [IF RCTRCAL=1 & MSELIGHT<>1, SKIP] Were/would Efficient light bulbs and 
fixtures (be) [READ LIST] 

 
1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable – do not have/did not receive/do not need 

 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
EN2m  [IF NPRTFLAG<>1, SKIP] Would the repair or replacement of your furnace be 

[READ LIST] 
 

1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable - do not need/already have one/not old 

 -3 Question added July 11th  
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
EN2n Was/Would Getting a new evaporative or swamp cooler to replace your old one 

(be) [READ LIST] 
 

1 Very helpful 
2 Somewhat helpful 
3 Not at all helpful/No 
4 Not applicable - do not need/already have one/not old 

 -3 Question added July 11th  
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 



EN3 [IF RCTRCAL<>1 AND EN2a-EN2n<>3, SKIP] Why was the [EQUIPMENT 
FROM EN2] not at all helpful? [DO NOT READ; SELECT ALL THAT APPLY] 

 
  For EN3_1_1 through EN3_13_9: 

  0 Not mentioned 
  1 Mentioned 
 -3 Question added July 11th 
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
EN3_1 The new furnace 
EN3_2 Sealing leaks to reduce drafts 
EN3_3 The new air conditioner 
EN3_4 The water saving showerheads and/or faucet restrictors 
EN3_5 The new microwave 
EN3_6 The new clothes washer 
EN3_7 The new water heater 
EN3_8 The information with energy-saving tips to make your home more comfortable 
EN3_9 The furnace repair or service 
EN3_10 The new refrigerator 
EN3_11 The repairs to broken or leaky windows, doors, walls or floors 
EN3_12 The efficient light bulbs and fixtures 
EN3_13 The new evaporative or swamp cooler 
  
 _1 Do not match decor 
 _2 Does not work like my other equipment 
 _3 Too many new features 
 _4 Hard to use 
 _5 I like the way my old one looked better 
 _6 Does not match my other stuff 

_7 Installation contractor did not teach me how to use it 
_8 Other [SPECIFY] 
_9 Don’t know 
_10* It didn't save energy/It didn't make any difference 
_11* The work was not done properly or the fix was not permanent 
_12* No work was done/ nothing was replaced 
 

 
EN3_1_8_opn to EN3_13_8_opn  Other reason why [EQUIPMENT FROM EN2] was not at 

all helpful 
   
 _____________________ 
 -6 Programmed skip 
 
 



EN4 If your household wanted to lower your [utility] bill, would you know what to do? 
[SELECT ONE] 

 
1 Yes  
2 No  [SKIP TO EN6] 

  -8 Don’t know   
  -9 Refused [SKIP TO EN6] 
 
 
EN5 [IF EN4<>1 OR -8, SKIP] If you had to lower your energy bill, what would you 

and members of your household do? [DO NOT READ; SELECT ALL THAT 
APPLY] 

 
  For EN5_1 through EN5_13: 

  0 Not mentioned 
  1 Mentioned 
 -6 Programmed skip 
  -9 Refused 
 
EN5_1  Adjust thermostat 
EN5_2  Unplug equipment not in use 
EN5_3  Adjust water heater temperature 
EN5_4  Don’t use the heater 
EN5_5  Don’t use the air conditioner 
EN5_6  Wash laundry in cold water 
EN5_7  Line dry clothes 
EN5_8  Buy energy efficient lighting/CFLs 
EN5_9  Other [SPECIFY] 
EN5_10 Don’t know 
EN5_11 Turn off lights 
EN5_12 Shorter showers 
EN5_13 Not use equipment during peak hours 
EN5_14* Close or Open windows/blinds/curtains/doors 
EN5_15* Cut back on/turn off television/computer/electronics 
EN5_16* Turn AC/Heater down  
EN5_17* Replace sidings/doors/windows/equipment/appliances 
EN5_18* Contact Utility 
EN5_19* Seal windows/doors 
EN5_20* Wear more/less clothes/blankets depending on season 
EN5_21* Insulation 
EN5_22* Install solar panels 
EN5_23* Cut back on laundry 
EN5_24* Leave home to avoid having to heat/cool home 
EN5_25* Use less electricity 
EN5_26* Use fans 
EN5_27* Already doing everything that we can/Don't know what more to do 
 



EN5_9_opn Other method you would use to lower your energy bill 
   
 _____________________ 
 -4 Interviewer error 
 -6 Programmed skip 
 
 
EN6 How often does your household try to save energy? Would you say most or all of 

the time, sometimes, or never? [SELECT ONE] 
 

1 Most or all of the time  
2 Sometimes  
3 Never/No 

  -8 Don’t know 
  -9 Refused 
 
 
EN7 [IF EN6 <> 1 or 2, SKIP] Why do you try to save energy? [DO NOT READ; 

SELECT ALL THAT APPLY] 
 
  For EN7_1 through EN7_9: 

  0 Not mentioned 
  1 Mentioned 
  -2 Question removed July 11th  
  -6  Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
EN7_1  Saving money 
EN7_2  Health 
EN7_3  Protecting the environment 
EN7_4  For the benefit of future generations 
EN7_5  Reducing our dependence on foreign oil 
EN7_6  Helping California lead the way on saving energy 
EN7_7  Other [SPECIFY] 
EN7_8  Don’t know 
EN7_9  Refused 
EN7_10* To avoid wasting energy 
 
EN7_7_opn Other reason you try to save energy 
   
 _____________________ 
  -2 Question removed July 11th  
  -6 Programmed skip
 
 



EN8 Is there anything making it hard for you to try to save energy? [DO NOT READ; 
SELECT ALL THAT APPLY] 

 
  For EN8_1 through EN8_8: 

  0 Not mentioned 
  1 Mentioned 
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
EN8_1  No/None 
EN8_2  Not able to control our usage 
EN8_3  Children/members of the household not interested or able 
EN8_4  It’s not a priority for us 
EN8_5  We need to use the heat/air conditioner/appliances 
EN8_6  We don’t pay the bill, someone else pays it 
EN8_7  Other [SPECIFY] 
EN8_8  Lack of information/don’t know how 
EN8_9* Weather/temperature/very hot/cold climate 
EN8_10* No money/Low income 
EN8_11* Age and condition of equipment/appliance/home 
EN8_12* Insulation 
EN8_13* Medical/health reasons 
EN8_14* Drafts/leaks/lack of insulation 
 
EN8_7_opn Other thing making it hard for you to save energy  
   
 _____________________ 
 -4 Interviewer error 
 -6 Programmed skip 
 
 



EN9 Do you need any of the following to help reduce your [utility] bill and to make your 
home more comfortable and safe? [SELECT ONE FOR EACH] 

 
[NOTE: non-parts are only asked the * items since they were asked what might 
be helpful in EN2 about all ESA measures; and don’t ask about any equipment 
they told us they don’t have from EN2; participants: don’t ask about any 
measures they already have from the tracking data] 
 

  For EN9A through EN9P: 

1 Yes 
2 No 
3 Not applicable  

  -2 Question removed July 11th 

  -5 Programming error 
  -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
EN9A  A new furnace to replace your old one 
EN9B  Sealing leaks to reduce drafts  
EN9C  A new air conditioner to replace your old one 
EN9D  Water saving showerheads or faucet restrictors 
EN9E  A microwave, only if you don’t have one already  
EN9F  A new clothes washer to replace my old one 
EN9G  A new water heater to replace your old one 
EN9H  Information on ways to save energy 
EN9I  Repair or service of your furnace 
EN9J  A new refrigerator to replace your  old one 
EN9K  Repairs to broken or leaky windows or doors 
EN9L  Efficient light bulbs or fixtures 
EN9M  A new, more efficient TV to replace your old one* 
EN9N  A new, efficient clothes dryer* 
EN9O  A new, efficient dishwasher* 
EN9P  A thermostat to control your heater or air conditioner* 
 
 
EN10 Is there anything else we have not mentioned that might help you reduce your 

[utility] bill and make your home more comfortable and safe? [SELECT ONE] 
 
  1 Yes   
  2 No   [SKIP TO EN11INT] 
  -2 Question removed July 11th  
  -8 Don’t know  [SKIP TO EN11INT] 
  -9 Refused  [SKIP TO EN11INT] 
 
EN10a_opn What do you need? [RECORD RESPONSE] 
   
 _____________________ 
  -2 Question removed July 11th  
  -6 Programmed skip



 
 
EN11INT  Please tell me if each of the following appliances in your home is working well, in 

need of repair, not working at all or if you do not have one. For some appliances, 
I will also ask if it is more than 10 years old. 

 
 
EN11b [READ AS NECESSARY] Please tell me if each of the following appliances in 

your home is working well, in need of repair, not working at all, or if you do not 
have one. Furnace or heater?  
 
1 Working well 
2 In need of repair 
3 Not working at all 
4 Not applicable - do not have/do not have in home 

  -8 Don’t know 
  -9 Refused 
 
 
EN11bb [IF EN11b=4, SKIP] Is your furnace or heater more than 10 years old? 
 

1 Yes 
2 No 

 -3 Question added July 11th  
 -6 Programmed skip 
  -8  Don’t know 
  -9 Refused 
 
 
EN11c [READ AS NECESSARY] Please tell me if each of the following appliances in 

your home is working well, in need of repair, not working at all, or if you do not 
have one. Central air conditioner?  
 
1 Working well 
2 In need of repair 
3 Not working at all 
4 Not applicable - do not have/do not have in home 

  -8 Don’t know 
  -9 Refused 
 
 
EN11cc [IF EN11c=4, SKIP] Is your central air conditioner more than 10 years old? 
 

1 Yes 
2 No 

 -3 Question added July 11th  
 -6 Programmed skip 
  -8  Don’t know 
  -9  Refused 
 
 



EN11d [READ AS NECESSARY] Please tell me if each of the following appliances in 
your home is working well, in need of repair, not working at all, or if you do not 
have one. Window or room air conditioner?  
 
1 Working well 
2 In need of repair 
3 Not working at all 
4 Not applicable - do not have/do not have in home 

  -8 Don’t know 
  -9 Refused 
 
 
EN11dd [IF EN11d=4, SKIP] Is your window or room air conditioner more than 10 years 

old? 
 

1 Yes 
2 No 

 -3 Question added July 11th  
 -6 Programmed skip 
  -8  Don’t know 
  -9  Refused 
 
 
EN11g [READ AS NECESSARY] Please tell me if each of the following appliances in 

your home is working well, in need of repair, not working at all, or if you do not 
have one. Water heater?  

 
1 Working well 
2 In need of repair 
3 Not working at all 
4 Not applicable - do not have/do not have in home 
5 It's centrally provided 

  -8 Don’t know 
  -9 Refused 
 
 
EN11gg [IF EN11g=4 OR 5, SKIP] Is your water heater more than 10 years old? 
 

1 Yes 
2 No 

 -3 Question added July 11th  
 -6 Programmed skip 
  -8  Don’t know 
  -9  Refused 
 
 



EN11h [READ AS NECESSARY] Please tell me if each of the following appliances in 
your home is working well, in need of repair, not working at all, or if you do not 
have one. Clothes washer? 
 
1 Working well 
2 In need of repair 
3 Not working at all 
4 Not applicable - do not have/do not have in home 

  -8 Don’t know 
  -9 Refused 
 
 
EN11hh [IF EN11h=4, SKIP] Is your clothes washer more than 10 years old? 
 

1 Yes 
2 No 

 -3 Question added July 11th  
 -6 Programmed skip 
  -8  Don’t know 
  -9  Refused 
 
 
EN11i [READ AS NECESSARY] Please tell me if each of the following appliances in 

your home is working well, in need of repair, not working at all, or if you do not 
have one. Pool pump? 
 
1 Working well 
2 In need of repair 
3 Not working at all 
4 Not applicable - do not have/do not have in home 

  -8 Don’t know 
  -9 Refused 
 
 
EN11ii  [IF EN11a=4, SKIP] Is your pool pump more than 10 years old? 
 

1 Yes 
2 No 

 -3 Question added July 11th  
 -6 Programmed skip 
  -8  Don’t know 
  -9  Refused 
 
 



EN11j [READ AS NECESSARY] Please tell me if each of the following appliances in 
your home is working well, in need of repair, not working at all, or if you do not 
have one. Refrigerator?  

 
1 Working well 
2 In need of repair 
3 Not working at all 
4 Not applicable - do not have / do not have in home 

  -8 Don’t know 
  -9 Refused 
 
 
EN11jj  [IF EN11j=4, SKIP] Is your refrigerator more than 10 years old? 
 

1 Yes 
2 No 

 -3 Question added July 11th  
  -8  Don’t know 
  -9 Refused 
 
 
EN11L [READ IF NECESSARY] Please tell me if each of the following appliances in 

your home is working well, in need of repair, not working at all, or if you do not 
have one. Clothes dryer?  

 
1 Working well 
2 In need of repair 
3 Not working at all 
4 Not applicable - do not have/do not have in home 

 -3 Question added July 11th  
  -8 Don’t know 
  -9 Refused 
 
 
EN11LL [IF EN11L=4, SKIP] Is your clothes dryer more than 10 years old? 
 

1 Yes 
2 No 

 -3 Question added July 11th  
 -6 Programmed skip 
  -8  Don’t know 
  -9  Refused 
 
 



EN11m [READ AS NECESSARY] Please tell me if each of the following appliances in 
your home is working well, in need of repair, not working at all, or if you do not 
have one. Dishwasher?  

 
1 Working well 
2 In need of repair 
3 Not working at all 
4 Not applicable - do not have/do not have in home 

  -3 Question added July 11th    
  -8 Don’t know 
  -9 Refused 
 
 
EN11mm [IF EN11m=4, SKIP] Is your dishwasher more than 10 years old? 
 

1 Yes 
2 No 

 -3 Question added July 11th  
 -4 Interviewer error  
 -6 Programmed skip 
  -8  Don’t know 
  -9  Refused 
 
 
EN11k_1 Do you have a microwave?  
 
  1 Yes 
  2 No 
  -2 Question removed July 11th  
 
 
EN11k_2 [READ IF NECESSARY] Please tell me if each of the following appliances in 

your home is working well, in need of repair, not working at all, or if you do not 
have one. Microwave?  

 
1 Working well 
2 In need of repair 
3 Not working at all 
4 Not applicable - do not have/do not have in home 

 -3 Question added July 11th  
  -8 Don’t know 
  -9 Refused 
 
 



EN11a [READ AS NECESSARY] Please tell me if each of the following appliances in 
your home is working well, in need of repair, not working at all or if you do not 
have one. Stove or oven?  

 
1 Working well 
2 In need of repair 
3 Not working at all 
4 Not applicable - do not have/do not have in home 

  -8 Don’t know 
  -9 Refused  
 
 
EN11e [READ AS NECESSARY] Please tell me if each of the following appliances in 

your home is working well, in need of repair, not working at all, or if you do not 
have one. Doors? 
 
1 Working well 
2 In need of repair 
3 Not working at all 
4 Not applicable - do not have/do not have in home 

  -8 Don’t know 
  -9 Refused 
 
 
EN11f [READ AS NECESSARY] Please tell me if each of the following appliances in 

your home is working well, in need of repair, not working at all, or if you do not 
have one. Windows?  
 
1 Working well 
2 In need of repair 
3 Not working at all 
4 Not applicable - do not have/do not have in home 

  -8 Don’t know 
  -9 Refused 
 
 
EN12 [IF ESA_RCNT=1, SKIP][IF MEASFRDG<>1, SKIP] Approximately how old is 

your main refrigerator? Would you say it is ? [READ LIST; SELECT ONE] 
 
  1 Less than one-year old 
  2 1 to 5 years old 
  3 6 to 10 years old 
  4 11 to 15 years old 
  5 16 or more years old 
  -2 Question removed July 11th  
  -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 



EN12a Is there any other equipment that we have not mentioned that needs to be 
repaired or replaced? [SELECT ONE] 

 
1 Yes   
2 No  [SKIP TO EN14] 

 -3 Question added July 11th  
  -8 Don’t know [SKIP TO EN14] 
  -9 Refused [SKIP TO EN14] 
 
EN12b_opn What is it? [RECORD RESPONSE] 
   
 _____________________ 
  -3 Question added July 11th  
  -6 Programmed skip
 
 
EN13 [IF RCTRCAL=1 & MEASAC=1, SKIP] [IF EN11c=4 or EN11d=4] Approximately 

how old is your air conditioner? Would you say it is ? [READ LIST; SELECT 
ONE] 

 
  1 Less than one-year old 
  2 1 to 5 years old 
  3 6 to 10 years old 
  4 11 to 15 years old 
  5 16 or more years old 
  -2 Question removed July 11th  
  -4 Interviewer error 
  -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
EN14  Thinking about the light bulbs installed in your home, how many are compact 

fluorescent lights or CFLs? Would you say it is ? [READ LIST; SELECT ONE] 
 

1 All 
  2 More than half 
  3 About half 
  4 Less than half 
  5 None 
  6 Don’t know how many are CFLs (which may imply they have some) 
  7 Don’t know what a CFL is  
  -9 Refused 
 
 



Awareness and Participation in CARE – All  
 
S9INT I was asking you about [utility]’s Energy Savings Assistance program, and now 

I’d like to ask you about other support [utility] offers to help households like yours. 
 
S9 Are you aware [utility] provides a discounted rate on monthly [gas or electric] bills 

to income qualified customers?  [SELECT ONE] [source: KEMA LINA, a3] 
 

1 Yes   
2 No    [SKIP TO S11] 

  -2 Question removed July 11th  
  -8 Don’t know  [SKIP TO S11] 
  -9 Refused  [SKIP TO S11] 
 
 
S10 [CARE unaided name awareness] Can you tell me the name of the program that 

is associated with this discount rate?  [DO NOT READ; SELECT ALL THAT 
APPLY] 

 
  For S10_1 through S10_4: 

  0 Not mentioned 
  1 Mentioned 
  -2 Question removed July 11th  
  -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
  
S10_1  CARE or California Alternative Rates for Energy 
S10_2  Other (specify)  
S10_3  Don’t know 
S10_4  Refused 
 
S10_2_opn Other name of the program associated with that discount 
   
 _____________________ 
 -2 Question removed July 11th 
 -6 Programmed skip 
 
 



S11 [CARE aided awareness] The CARE program, which stands for California 
Alternative Rates for Energy, offers a monthly discount on gas or electric utility 
bills for income-qualified households.  

 
Before today, have you heard of this discounted rate program? [SELECT ONE]  

 
1 Yes 
2 No   [SKIP TO F14INT] 

 -6 Programmed skip 
  -8 Don’t know [SKIP TO F14INT] 
  -9 Refused [SKIP TO F14INT] 
 
 
S12 Has your household ever been on CARE, and received this discount rate? 

[SELECT ONE] 
 

1 Yes 
2 No   [SKIP TO F14INT] 

 -6 Programmed skip 
  -8 Don’t know  [SKIP TO F14INT] 
  -9 Refused  [SKIP TO F14INT] 
 
 



E22 How did your household find out about the CARE bill discount?  [DO NOT READ; 
SELECT ALL THAT APPLY] 

 
  For E22_1 through E22_15: 

  0 Not mentioned 
  1 Mentioned 
 -3 Question added July 11th  
 -4 Interviewer error 
 -6 Programmed skip 
  -9 Refused 
 
E22_1  A bill insert  
E22_2  An advertisement on your door  
E22_3  A phone call to me or the household 
E22_4  I called the utility  
E22_5  Someone stopped by house  
E22_6  Utility website [SPECIFY SCE, SCG, SDG&E, PG&E] 
E22_7  A friend, family member, or colleague  
E22_8  Learned about it though the utility when I signed up for another program  
E22_9  Through a community based organization (CBO)  
E22_10 A utility representative who was at the home for another reason 
E22_11      Other (specify how and from whom)  
E22_12 Don’t know/Don't remember (including I didn’t sign us up, someone else did) 
E22_13 The discount is listed on my bill 
E22_14 I paid my bill at the [utility] office/bill pay center 
E22_15 Mailing/letter/brochure in mail 
E22_16* Newspaper 
E22_17* Learned about it through landlord/property manager/manager of home 
E22_18* Television 
E22_19* 211 
E22_20* Utility (general response: e.g., PG&E contacted me) 
E22_21* Utility sponsored event (e.g., Earth Day an event sponsored by SCG) 
E22_22* Social Services/Case Worker 
E22_23* Learned about it after receiving medical equipment/through doctor 
E22_24* Through/because I receive Welfare/Unemployment/Social Security/Disability  
E22_25* Previously on CARE 
 
 
 
E22_6_opn Utility website where your household found out about the CARE bill discount 
   
 _____________________ 
  -4 Interviewer error 
  -6 Programmed skip
 
E22_11_opn Other way your household found out about the CARE bill discount 
   
 _____________________ 
 -6 Programmed skip 
 



 
E30b  How did you submit the application? [DO NOT READ; SELECT ONE] 
 

1 Online – on my own 
2 Mailed in my hard-copy application on my own 
3 My utility customer service representative helped me 
4 Through a community based organization  
5 At a billing processing center/kiosk 
6 I don’t remember 
7 Other [SPECIFY] 
8 Phone 
9* Faxed in application 
10* Turned in application to the office 

 -4 Interviewer error 
 -6 Programmed skip 
  -8 Don’t know including I didn’t submit the application, someone else did 
  -9 Refused 
 
E30b_7_opn Other way you submitted the application 
   
 _____________________ 
 -6 Programmed skip 
 
 
E22a Compared to your bills before you were on the CARE discount, are your electric 

and gas bills now a lot less, somewhat less, somewhat more, a lot more, or about 
the same [as they were before you were on the CARE discount]? 

 
1 A lot less 
2 Somewhat less 
3 Somewhat more 
4 A lot more 
5 About the same as they were before the CARE discount 

 -4 Interviewer error 
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 



E22b Compared to your energy use before you were on the CARE discount, does your 
household use a lot more gas and electricity now, somewhat more gas and 
electricity now, somewhat less, a lot less, or is your gas and electricity use about 
the same now as it was before you were on the CARE discount? 

 
1 A lot more 
2 Somewhat more 
3 Somewhat less 
4 A lot less 
5 About the same as it was before the CARE discount 

 -4 Interviewer error 
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 

Information Sources (All) 
F14INT [Utility] informs people about assistance programs in different ways. I’m going to 

ask you a few questions to help [utility] improve how it reaches out to households 
like yours.  

 
F14a Do you visit a local community center or attend community meetings a lot, 

sometimes, or never? 
 

1 A lot  
2 Sometimes 
3 Never 

  -8 Don’t know 
  -9 Refused 
 
 
F14b  Do you go to a religious service a lot, sometimes, or never? 
 

1 A lot  
2 Sometimes 
3 Never 

  -8 Don’t know 
  -9 Refused 
 
 



F0a_1 How do you like to be contacted to learn about programs that could help you and 
your household? (Do not read; Select one, record first mention) 

  
   1 None / Don’t want information  
   2 News: Television, Radio 
   3 Newspapers  
   4 Stores / Retailer (e.g., Home Depot) 
   5 Government partnerships 
   6 Utility employees / in-person 
   7 Utility advertising: TV, radio, Internet 
   8 Utility bill or inserts in the bill  
   9 Utility separate mail 
  10 Utility website 
  11 Word-of mouth: Friends, neighbors, etc. 
  12 Internet / Websites / Google search  
  13 Contractors / electricians 
  14 Community or assistance organizations 
  15 Other (specify)  
  16* Phone 
  17* Email 
  -2 Question removed July 11th  
  -8 Don’t know 
  -9 Refused 
 
 
F0a_2 How would you like to learn about programs that could help you and your 

household? (DO NOT READ; SELECT ONE; RECORD FIRST MENTIONED) 
 
 [Note: Response categories changed to the following July 11th] 
 

1 None/Don't want information  
2 Phone 
3 Email  
4 Mail 
5 TV 
6 Word-of mouth (Friends, neighbors, etc.) 
7 Contractors/electricians 
8 Community or assistance organizations 
9 Other [SPECIFY] 
12* Come to my home 
13* Bill insert/through bill 
14* Online/internet 
15*  Flyer/brochure/print media (i.e., newspaper) 
16* Any way/doesn't matter how  

 -3 Question added July 11th  
  -8 Don’t know 
  -9 Refused 
 



F0aSPEC_opn  How would you like to learn about programs that could help you and your 
household [From F0a_1 option 15, F0a_2 option 9]  

   
 _____________________ 
 -6 Programmed skip 
 
 
F15 [IF I1=2 or 3 or I1c=1 or 2, SKIP] Do you have Internet access in your home?  
 

1 Yes 
2 No 

 -5 Programming error 
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 

Household and Demographics Characteristics (All) 
 
S7 This is the final set of questions. Please remember that we will keep your 

answers confidential and will be used only for reporting about groups of people 
so we are sure we represent all types of households.  

  
In what year was your home built? Would you say it was built in ?  [READ 
LIST; SELECT ONE] 

 
1 2011 or more recently 
2 2001 to 2010 
3 1990 to 2000 
4 1970 to 1989 
5 1950 to 1969 
6 1949 or earlier 

  -8 Don’t know 
  -9 Refused 
 
 
S8  How many years have you lived at [address]? [RECORD WHOLE NUMBER]  

[SOURCE: KEMA LINA, d1] 
 

___  years at current address 
  -7 Less than one year 
  -8 Don’t know 
  -9 Refused 
 
 



S8a  [IF S8<>-8, SKIP] Would you say it has been ? [READ LIST; SELECT ONE] 
 

1 Less than 3 years 
2 3-5 years 
3 6-10 years 
4 11-15 years 
5 16-20 years 
6 More than 20 years 

 -6 Programmed skip 
  -8 Don’t know 
 
 
S6a [IF S6<>3 or 5, SKIP] And about how many units are in your building? Is it 2 to 4 

units, 5 to 10 units, 11 to 20 units, or more than 20 units? [SELECT ONE] 
 

1 2 to 4 units 
2 5 to 10 units 
3 11 to 20 units 
4 More than 20 units 

 -5 Programming error 
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 
D1 Thinking about the people in your household, including you, how many people 

live in your home at least 9 months of the year? [RECORD WHOLE NUMBER] 
 

____ number in household  
  -8 Don’t know 
  -9 Refused 
 
 



D2 How many people in your household, including you, fit into the following age 
groups? [ENTER NUMBER OF PERSONS IN EACH AGE GROUP] 

 
  For D2A through D2K: 
 
  ___ Record response 
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
D2A  Less than 6 years old 
D2B   6 to 17 years old 
D2C   18 to 24 
D2D   25 to 34 
D2E   35 to 39 
D2F   40 to 49 
D2G   50 to 59 
D2H   60 to 69 
D2I   70 to 79 
D2J   80 to 90 
D2K   Older than 90 

[VERIFY: SUM HERE SHOULD EQUAL RESPONSE TO D1] 
 
 
D3  In what year were you born? [ENTER 4-DIGIT YEAR] 
 
  ____ year born 
  -9 Refused 
 
 
D4  Are you married, divorced, separated, widowed, never married, or living with a 

partner?  [SELECT ONE] 
 

1 Married 
2 Divorced 
3 Separated 
4 Widowed 
5 Never married 
6 Living with a partner 

  -8 Don’t know 
  -9 Refused 
 
 



D5  What languages are spoken in your home? Are there any other languages? 
   [SELECT ALL THAT APPLY] 
 
  For D5_1 through D5_14: 

  0 Not mentioned 
  1 Mentioned 
  -8 Don’t know 
  -9 Refused 
  
D5_1  English   
D5_2  Spanish  
D5_3  Mandarin  
D5_4  Cantonese  
D5_5  Tagalog/Filipino 
D5_6  Korean  
D5_7  Vietnamese  
D5_8  Other [SPECIFY] 
D5_9  Don’t know 
D5_10  Refused 
D5_11  German 
D5_12  Chinese 
D5_13  Danish 
D5_14  Russian 
D5_15* Arabic 
D5_16* French 
D5_17* Japanese 
D5_18* Italian 
D5_19* Portuguese 
D5_20* Farsi 
 

 
D5_8_opn Other language spoken in your home 
   
 _____________________ 
 -6 Programmed skip 
 
 



D6 [IF D5SUM <=1, SKIP] What language is spoken in your home most of the time? 
[SELECT ONE] 

 
1 English  
2 Spanish  
3 Mandarin  
4 Cantonese  
5 Tagalog/Filipino 
6 Korean  
7 Vietnamese  
8 Other [SPECIFY] 
9 Don’t know 
10 Refused 
11 German 
12 Chinese 
13 Danish 
14 Russian 
15* Arabic 
16* French 
17* Japanese 
18* Italian 
19* Portuguese 
20* Farsi 

 -5 Programming error 
 -6 Programmed skip 
 -8 Don’t know 
 -9 Refused 
 
D6_8_opn Other language spoke most of the time in your home 
   
 _____________________ 
 -6 Programmed skip 
 
 



D8 How would you describe your race? [READ LIST IF NEEDED; SELECT ALL 
THAT APPLY] 

 
  For D8_1 through D8_18: 

  0 Not mentioned 
  1 Mentioned 
  -8 Don’t know 
  -9 Refused 
 
D8_1  White (includes Irish, Italian and European) 
D8_2   Hispanic/Latino (includes Mexican and Spanish) 
D8_3  Black or African American 
D8_4  Asian  
D8_5  Native Hawaiian 
D8_6  Other Pacific Islander 
D8_7  American Indian or Alaska Native 
D8_8  Chinese 
D8_9  Filipino 
D8_10  Japanese 
D8_11  Korean 
D8_12  Vietnamese 
D8_13  Other Asian 
D8_14  Guamanian or Chamorro 
D8_15  Samoan 
D8_16  Some other race [SPECIFY] 
D8_17  Don’t know 
D8_18  Refused 
D8_19* American 
 
D8_16_opn Other description of respondent's race 
   
 _____________________ 
 -4 Interviewer error 
 -6 Programmed skip 
 
 
D9 What is the highest grade or year of school that you have completed? [SELECT 

ONE] [READ CATEGORIES ONLY IF NECESSARY TO PROBE] 
[SOURCE: brfss] 

 
1  Never attended school or only attended kindergarten  
2  Grades 1 through 8 (Elementary)  
3  Grades 9 through 11 (Some high school)  
4  Grade 12 or GED (High school graduate)  
5  College 1 year to 3 years (Some college, technical school, Associates 

degree)  
6  College 4 years or more (College graduate)  

  -8 Don’t know 
  -9 Refused 
 



 
D10  [IF D2c through D2k NOT -8 or -9] You mentioned there are [FILL FROM D2 

ABOVE] people in your home 18 years of age or older.  How many of these 
people are  [READ LIST; ENTER WHOLE NUMBER OF EACH]  

 
  For D10a through D10d: 
 
  ___ Record response 
 -4 Interviewer error 
 -5 Programming error 
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
D10a  Working full-time, that is working for pay at least 35 hours a week 
D10b  Working part-time, that is working for pay less than 35 hours a week 
D10c  Not working and looking for work 
D10d  Not working and not looking for work 

  [VERIFY: SUM HERE SHOULD EQUAL TO D2] 
 
 
D12 Including income from jobs, pensions, disability payments, social security, and 

other government programs and income, which of the following best describes 
the income of all members of your household in 2012? Please stop me when I 
come to the category for your household. Would you say it is...? [READ LIST; 
SELECT ONE] 

 
1 Less than $5,000 
2 $5,000 to less than $10,000 
3 $10,000 to less than $15,000 
4 $15,000 to less than $20,000 
5 $20,000 to less than $25,000 
6 $25,000 to less than $30,000 
7 $30,000 to less than $35,000 
8 $35,000 to less than $40,000 
9 $40,000 to less than $45,000 
10 $45,000 to less than $50,000 
11 $50,000 to less than $60,000 
12 $60,000 to less than $75,000 
13 $75,000 to less than $100,000 
14 $100,000 to less than $125,000 
15 $125,000 to less than $150,000 
16 $150,000 or more  

  -8 Don’t know 
  -9 Refused 
 
 



D13 Compared to three years ago, is your household's total income now a lot more, 
somewhat more, somewhat less, a lot less, or about the same as it was three 
years ago? [SELECT ONE] 

 
  1 A lot more   

2 Somewhat more   
3 Somewhat less   
4 A lot less  
5 About the same/no change [SKIP TO D11]  

  -8 Don’t know   [SKIP TO D11] 
  -9 Refused   [SKIP TO D11] 
 
 
D13a [IF D13=5 or -8 or -9, SKIP] Tell me more about that. [SELECT ALL THAT 

APPLY] 
 
  For D13a_1 through D13a_15: 

  0 Not mentioned 
  1 Mentioned 
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
D13a_1 Moved out  
D13a_2 Job change 
D13a_3 Job loss/not working 
D13a_4 Cut in hours 
D13a_5 Increase in hours 
D13a_6 Pay decrease 
D13a_7 Pay raise/increase 
D13a_8 Additional household members working 
D13a_9 Assistance from other programs stopped 
D13a_10 Something else [SPECIFY] 
D13a_11 Don’t know 
D13a_12 Refused 
D13a_13 Retired 
D13a_14 Death in the family 
D13a_15 Increase in SS/SSI/welfare/unemployment/pension 
D13a_16* Hurt/injured 
D13a_17* Economy/Inflation/Cost of living/Recession 
D13a_18* Medical reasons/Health/Got sick/Disabled 
D13a_19* Rent/Bills/Expenses Increased 
D13a_20* Decrease in SS/SSI/welfare/unemployment/pension 
D13a_21* Separated/divorced 
D13a_22* Change in child support payments 
 
 



D13a_10_opn Other reason your income has changed in the past 3 years 
   
 _____________________ 
 -6 Programmed skip 
 
 
D11 Are any adults in your household currently unable to work due to a physical, 

mental, or emotional disability? [SELECT ONE] 
 

1 Yes 
2 No 

  -8 Don’t know 
  -9 Refused 
 
 
D15a Do you or anyone in your household have a hearing impairment or wear a 

hearing aid?  
 

1 Yes 
2 No 

  -8 Don’t know 
  -9 Refused 
 
 
D15b  Do you or anyone in your household have a vision impairment that cannot  

be corrected with eyeglasses or contact lenses?  
 

1 Yes 
2 No 

  -8 Don’t know 
  -9 Refused 
 
 
D15c Do you or anyone in your household require the use of a cane, walker, 

wheelchair, or other assistance to move around safely? 
 

1 Yes 
2 No 

  -8 Don’t know 
  -9 Refused 
 
 
D15d Do you or anyone in your household have emotional, nervous, or  

psychiatric problems? 
 

1 Yes 
2 No 

  -8 Don’t know 
  -9 Refused 
 
 



D15e Do you or anyone in your household have other chronic medical  
conditions? 

 
1 Yes 
2 No 

  -8 Don’t know 
  -9 Refused 
 
 
D17 [IF D15C<>1 or D15E<>1, SKIP] Does care for this illness or condition need 

medical equipment on an ongoing or daily basis that requires the use of 
electricity? [SELECT ONE] 

 
1 Yes 
2 No 

 -4 Interviewer error 
 -6 Programmed skip 
  -8 Don’t know 
  -9 Refused 
 
 

In-home recruitment (Nonparticipants) ESA_NONP=1 
 
R1a  [IF NPRTFLAG<>1, SKIP TO END] As part of this study, we are also 

conducting home visits to help us better learn about households like yours so 
[utility] can improve its programs. If you participate, an interviewer will come to 
your home and ask you about your household and will record information about 
your appliances. This visit will be in August and early September and take an 
hour or two, and you will get a $100 gift card after the visit.  

 
Are you interested in participating in this home visit and receiving $100 if you are 
selected by our team? [SELECT ONE] 

 
[IF NEEDED: Can we take your contact information and you can decide when the 
technician calls you in a few weeks?] 

 
[IF NEEDED: Participants will receive a $100 Visa gift card.] 

  1 Yes 
  2 No  [SKIP TO R1] 
 -6 Programmed skip 
 -9 Refused 
 
 
R1b_opn If we select you, who should we contact to schedule this visit? [RECORD NAME 

OF CONTACT] 
   

________________________ 
 -4 Interviewer error 
  -6 Programmed skip 



 
 
R1c_opn and what is the best number to reach you at to schedule this visit? [RECORD 

RESPONSE] 
   

__________________ 
 -4 Interviewer error 
  -6 Programmed skip 
 
 

WTP recruitment (Nonparticipants) 
 
R1 As another part of this research, we are asking people to complete a short online 

survey. The survey is short, about 20 minutes and for your time, you will be 
provided with a $10 gift card. Would you be willing to complete this web survey? 
[DO NOT READ; SELECT ONE] 

 
1 Yes, I can do a web survey 

  2 No  [SKIP TO END] 
3 Yes, but not online [DON’T PROMPT BUT RECORD IF THEY SAY THIS 

– WE MIGHT DO A PHONE OR IN-PERSON VISIT]  
 -6 Programmed skip 
 -9 Refused 
 
 
R2_opn If you are selected, to what email address should I send a link to the survey? 

[RECORD VERBATIM] 
   

___________________________ 
 -4 Interviewer error 
  -6 Programmed skip 
 
 

Post-call Questions (All) 
 
END  Those are all the questions I have. Thank you for your time. 
 

[RECORD AFTER THE CALL] 
 
 
P1  Gender of respondent. [SELECT ONE] 

 
1 Male 
2 Female 

 -1 Not recorded 
 
 



P2  Language survey was conducted in. [SELECT ONE] 
   

1 English - proficient English speaker 
  2 Spanish 
  3 Other [SPECIFY] 

 4 English - some trouble with English 
 -1 Not recorded 
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California LINA Interview Protocol 
Draft for Review 

August 9, 2013 – timelines added 
 

 
Arrival 
Hello I am __________ from the Energy Center of Wisconsin here for the energy survey.  
 
Is <participant> available (or ask if he/she is <participant>, if appropriate)? (Show ID if 
requested.) 
 
(Upon entry, offer to take off shoes if that appears to be the practice – esp if Asian 
residents – use judgment.) 
 
If we could sit at a table that would be easiest for me.  
 
Upon sitting down… 
(I usually say…) I have a bit of an introduction to read to you to start off.  Thank you for 
taking the time to do this. Again, I’m with the Energy Center of Wisconsin, an 
independent nonprofit energy research company in Madison, Wisconsin. We are 
conducting this study for <client> to seek ways to better meet customer needs. We are 
interviewing 100 households like yours, to better understand the household, energy use, 
thoughts and experiences with energy and non-energy programs, and programs offered by 
the utility. Your responses are kept anonymous; they are only used with the overall 
group, and will not be tied back to your household.  
 
Our report (based on the 100 interviews) will be presented to the California Public 
Utilities Commission and used to help improve services to households. The interview 
will take 60-90 minutes, and as part of it I may want to take a look at some of your 
energy using equipment, and take some pictures of your home and appliances. When we 
are done, I will give you a $100 Visa gift card from <client> as a thank you for going 
through this with me. I will also need to get your signature confirming that I gave you the 
card.  
 
I like to use this mini-recorder to record the interview to make sure I don’t miss anything. 
Would that be ok with you? (Start it and set it on the table.) 
 
Do you have any questions for me before we get started? 
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Overview for Interviewers & Reviewers:  We want to get to know the household to 
understand the household composition, decision-making dynamics, constraints and 
challenges, and trusted social contacts.  This will provide useful context for interpreting 
later responses and analysis.  We also will be listening for unprompted indications of 
energy-related needs and potential drivers and barriers to program participation. 
 
I’d like to get started by learning a bit more about your home and your household. 
 
A1) How long have you lived in this home? [Keep brief, focused on energy issues and 
implications] 

 
Would you mind sharing the story of what led you to this particular [house / 
apartment]? 
 
(If not mentioned) Do you know how old your home is? Do you know how many 
square feet it is? 
 
How do you like the [house / apartment]?  [Probe for additional information on 
the house or apartment and listen for energy security issues such as livability, 
safety, comfort]  
  
 

A2) How many other people live here with you most of the time? 
 
Probe for relationship. 
 

A3) Now I have a couple of questions about how your household goes about making 
decisions.  I’m particularly interested in who would be involved in the decision and what 
factors tend to play the biggest role.  Suppose, for example that a major house appliance 
like a refrigerator or furnace was old and not working well anymore. 

 
Who would decide whether to repair or replace it? 
 
What things would you (he/she) consider in deciding whether to repair or replace 
it? Response coding options (Cost, convenience, time, household dynamics, 
landlord)  
 
What information sources would you turn to when deciding what to buy?  [Listen 
for people, formal information channels, etc.] Response coding options 
(community group, church, friends/family, information source – list) 
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A4) Let’s focus now on money-saving opportunities.  Say you could reduce your monthly 
bills for services like water, gas or electricity by changing how you do things, or 
exploring alternative rates or payment plans, but there’d be some time and effort involved 
to make the arrangements. 

 
Who would decide whether to switch to a different rate plan? 
 
What would be the important factors you (he/she) would consider? [Probe: Is 
there a $ amount of savings that would be meaningful enough to make a 
difference?  What is the tipping point between time/effort and money?] Response 
coding options (Cost, convenience, time, household dynamics.) 
 
What information sources would you turn to when deciding? 
 

 
A5) [if needed] Are there people outside the home with you’d be likely to talk to when 
making decisions like this [refer to examples above]?  [If needed, offer these examples/ 
Response coding options:  neighbors, family members, friends, co-workers, people in 
groups you belong to?] 
 
A6) If you were looking for community or neighborhood information where would you 
look? [If needed, probe for detail on the kinds of local groups from which they get 
information] Response coding options (community group, church, friends/family) 

 
Overview for Interviewers & Reviewers:  In this part of the interview, we intend to 
capture general attitudes about income-qualified programs, both to identify barriers to 
utility program participation and to identify information sources through which programs 
effectively reach participants. 
 
Next, I have a few questions about your opinions about government or social programs 
intended to help people. 
 
B1) Have you heard of programs like Head Start, Medicaid, WIC, and CalWORKs? 
What do you think of them?  
 
B2) Have you ever received benefits or services from any of these programs?  Which 
ones? 
 

For each, probe: 
 
Where did you find out about the program? 
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What was the benefit of being part of that program? 
 
Was there a downside to receiving benefits from that program? 

 
B2.5) [If aware and never participated in any] As far as you know have you ever been 
eligible for any of these programs? [If yes] Why did you choose not to participate? 
 

 
Overview for Interviewers & Reviewers:  This section of the interview is intended to 
understand the interviewee’s knowledge of household energy costs and understand the 
level of energy burden in practical terms.  (i.e., What trade-offs does the household need 
to make or how would they use money not spent on energy costs?)  Interviewers will 
have actual usage data so they know how informed interviewees are. 
 
Let’s talk a bit about energy / electricity (gas)... 
 
Energy providers/usage 
 
C1) Can you tell me who your electricity provider is? 
 
C2) Do you have natural gas service as well? 

 
What company provides natural gas service? 
 

C3) Who in your home pays the energy bills? 
 
C4) Do you have a sense of how much you spend on electricity and natural gas per year?  
[If don’t know annual amount, ask whether respondent knows monthly amount.] 
Response coding options (note if close to amount we have or not – higher, lower or 
about the same) 

 
About how much is it?  [Note whether annual or monthly. Note we are doing our 
visits during summer, which may be higher for those in hotter areas than their 
typical electricity bill.] 
 
How much of that is for electricity and how much for natural gas? 
 
Compared to your other monthly expenses is this high? Low?  
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C5) [if multi-family and not already addressed above] Are any other energy costs 
included in your rent?  If so, which ones? 
 
C6) Do you use any other fuels, such as propane, wood, or heating oil? 

 
[Probe:  For what?  (for wood:  How often)?] 
 

Energy bills / ability to pay 
 
 
C7) Now let’s discuss energy bills in relation to other bills or necessities you have to pay 
for.  Does the energy bill ever make the difference between paying for all your necessities 
and not being able to afford everything you need?  

 
[if yes] 

How often does that happen?  
 
[if regular (a few times a year or more)] 

What competes with the energy bill?  How do you decide 
which bill to pay? 

 
Coding options - Apparent self-reported energy burden – none, low (can’t 
afford luxuries such as data plans for a cell phone, big/flat screen TV, premium 
cable or sat. TV, going out to dinner often), medium (not as comfortable), high 
(impacting their health, cutting back on food and/or medication, impacting their 
safety) 

 
[Note:  If we recruit supplemental in-home visits (i.e., not via the telephone survey), we 
will add the telephone survey’s energy insecurity questions in this section.] 

 
Overview for Interviewers & Reviewers:  By asking about perceived energy saving 
opportunities, we want to get a sense of whether the interviewee thinks that energy 
efficiency could result in meaningful cost savings, begin to identify available 
opportunities, and identify barriers to having perceived opportunities realized. 
 
D1) Are there any specific things you have done since moving in to this home to reduce 
your energy usage? 

 
What did you do? 
 
How did that come about? 
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[Probe:  What level of effort or cost was involved in doing that? Note to 
interviewer: we are trying to understand whether the choice was perceived 
as being costly or difficult/easy to do.] 
 

How much of a difference do you think that made in your energy bills? 
 
Response coding options: no activity, some activity, high activity 
Response coding options: type = practice or investment 
 
D2) What do you think keeps you from saving more energy? 
 
 
D3) Are there specific steps you can think of that your household could take to reduce 
your energy bills? 

 
What could you do?  [Probe for specific types of improvements, such as any 
appliances that seem like they use a lot of energy and could save you money if you 
replaced them, change your practices, etc. Probe until exhausted.] 
 
Response coding options: none, few, many 
Response coding option: behavior, investment, education/training 
 
 
How much do you think you could reduce your energy bills if you did all these 
things? [If needed, provide choices: no savings per month, a few dollars per 
month, tens of dollars per month, or hundreds of dollars per month?)  
 
Which of the things you listed do you think would save you the most? 
 
What prevents you from doing that? 
 
Response coding options: unable to control our usage; can’t control members of 
the household; need it to maintain health (e.g., CAC) 
 

D4) Where would you look if you were interested in more information about ways to 
save energy? (Probe: if buying a new appliance, if energy bill is high, etc.) 

 
What do you think of [utility] as a source of information on energy and bill 
savings? 
 
In the past couple years, have you contacted your utility about anything? If so, 
what? 
 
Have you ever visited the utility Web site and if so, why? [Probe on what, how 
long ago.] 
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Response coding options: utility not top of mind, thinks of utility as an 
information source but not preferred, utility is a preferred source. 

 
Overview for Interviewers & Reviewers:  Questions about utility programs will assess 
what interviewees would like utility programs to do for them (unaided), assess awareness 
of CARE and ESA, and seek to understand perceptions of ESA among aware non-
participants.  We will be watching for barriers to ESA participation and missed 
opportunities to market the program effectively in responses from aware non-
participants’.  Responses to these questions, together with those about non-energy 
programs (above), will also provide an indication of willingness to participate.  Currently, 
the section is light on CARE questions and we would expand those questions, but we 
don’t want to duplicate questions on the telephone survey too much. 
 
E1) What, if anything, do you wish your utility (utilities) did to make energy bills easier 
to afford? (After they say “lower prices” probe for other things…) 

 
 

[If mention lower rates / charge less] 
There is a program called California Alternate Rates for Energy whereby 
income-qualified households pay a lower rate for energy.  Have you heard 
of this program? 

 
[if yes] 

Where did you hear of the program? 
 
Do you know whether you qualify for this program? 
 
[if yes] 

Are you currently on the CARE rate? 
 
E2) California’s utilities offer something called the Energy Savings Assistance program 
to help qualified households save money through energy-saving opportunities. Before the 
telephone survey how much if anything did you know about this program? Can you 
describe it? (what’s in it for them, what does it take to participate) 

 
[If yes] 

Do you remember where you heard of it? 
 
[if not mentioned] Have you ever been approached by your utility 
or a contractor and invited to participate in this program? 
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[Probe for whether they declined, signed up and didn’t 
follow through, or think they participated.] 
 

What do you think of it? 
 
Response coding options: positive, negative, mixed, no opinion 
Response coding options: useful, mixed, not useful/not worth the effort 
 

 
Probe on: 

• what have you heard is involved to get ESA 
• perceived benefits 

 
Have you taken advantage of this program? Why/why not? 

 
If yes, when?  What was it like?  Was it in this home? 
 
If no, is it something you would ever be willing to participate in?  
 
Response codes: not at all, somewhat, very willing 
 
[Probe on which parts of the program would be a deterrent: 
providing proof of income, get landlord’s permission (if rent) or 
prove ownership (if own), have a contractor in the home, and be 
home for an hour or more for 2-3 visits] 
 
Response coding options: number of visits, duration of visits, 
proof of eligibility – income, proof of home ownership/title, 
landlord permission, can’t be home – all adults are working, don’t 
trust contractors, don’t trust utility, don’t believe it is really free 
 

[If haven’t heard of it] 
Let me describe the program. The Energy Savings Assistance program 
involves sending a contractor out to qualified households to identify 
energy-saving opportunities and then replacing inefficient equipment or 
make other energy-saving changes for free. You usually need to show 
documents to prove your income and [owners] proof that you own your 
home [renters] get your landlord to sign a form. It usually takes a few 
visits to enroll in the program, find out which equipment you qualify for, 
and then to do the installations.   
 

Just based on that brief description, is it something you would ever 
be willing to participate in?  
 
Response codes: not at all, somewhat, very willing 
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Why/why not? 
   

In order to participate in this program, you would have to take the 
following steps: provide proof of income, get your landlord’s 
permission (if you rent) or prove you own your home (if you own), 
have a contractor in your home, and be home for an hour or more 
for 2-3 visits.  Would any of these steps be particularly 
inconvenient or difficult to do for you or our household? 
Response coding options: number of visits, duration of visits, 
proof of eligibility– income, proof of home ownership/title, 
landlord permission, can’t be home – all adults are working, don’t 
trust contractors, don’t trust utility, don’t believe it is really free 
 
 

What do you think would be the best way to let eligible households know about a 
program like this? 

 
Overview for Interviewers & Reviewers:  In this section, we will get a sense of the major 
energy-using equipment in the home, how it’s used, and how it’s performing.  We will be 
looking for both the degree to which energy-saving opportunities are readily apparent and 
additional insights on energy insecurity (such as not using equipment to avoid the cost). 
 
Now I’d like to talk about your home and appliances. 
 
F1) What kind of heating system do you have? 
 
F1a) Do you know how old it is? 
 
F1b) Is it working properly? (Probes: If not, describe how it is malfunctioning. How long 
has it been not working properly? What is keeping it from getting fixed?) (Cost, don’t use 
it, low priority, someone else/landlord is responsible for it) 
 
F1c) Do you use your heating system during the winter? 

 
[if yes] 

 
When or how often do you use it? What factors into your decision to use 
or not use it? (probe deeply on factors affecting how they use their heating 
– adapt to what they say and record it) 



10 
 

 
At what temperature do you keep your home in winter? 
 

[Probe to understand whether the household varies the 
temperature, how much, and what prompts them to change the 
temperature setting.] 

 
Is this temperature (are these temperatures) comfortable for you and the 
rest of your household?  
 
Response options: very, somewhat, not at all comfortable 
 

[If not comfortable, Prompt/record how it impacts them – major (e.g., impacting their 
health) or minor] 

 
 [if no] 

 
Do you heat your home at all?  How? 

 
[Probe to understand why.] 

 
F1d) [If not already mentioned] Is your house drafty during cold times of year?   Where?  

 
Response options: very, somewhat, not at all comfortable 

 
[If drafty, Prompt/record how it impacts them – major (e.g., impacting their health) or 
minor] 
 
F2) Do you have a cooling system?   
 
F2a) What type is it? [For example: central air conditioner, window AC, room/sleeve 
AC, evaporative cooler]  
 
F2b) Is it working properly? (Probes: If not, describe how it is malfunctioning. How long 
has it been not working properly? What is keeping it from getting fixed?) (Cost, don’t use 
it, low priority, someone else/landlord is responsible for it) 
 
[Probe/record if it’s broken or they just don’t use it – how much it impacts them] 
 

Comfort: Response options: very, somewhat, not at all comfortable 
 
[If not comfortable, Prompt/record how it impacts them – major (e.g., impacting their 
health) or minor] 
 
F2c) Do you use it in the summer? [If more than one type of cooling system in use, ask 
about each type separately] 
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[if yes] 

When or how often? 
 
At what temperature do you keep your home when it is hot outside? 
 

[Probe to understand whether the household varies the 
temperature, how much, and what prompts them to change the 
temperature setting.] 

 
Is this temperature (are these temperatures) comfortable for you and the 
rest of your household? 
Response options: very, somewhat, not at all comfortable 
 

[If not comfortable, Prompt/record how it impacts them – major (e.g., impacting their 
health) or minor] 

 
F3) How many refrigerators do you have? 
 
F3a) How old are they? 
 
F4) Do you have any stand-alone freezers? 
 
F5) Do you use any of those swirly energy-saving light bulbs that are also called compact 
fluorescent light bulbs? [Probe on perception and whether they would use if the bulbs 
were free or inexpensive] 

 
[if yes] 

Roughly what percentage of your lights are compact fluorescent light 
bulbs? 
 
(if not vast majority) Why don’t you use more CFLs? (probe: cost, light 
quality, bulb performance, impractical in some fixtures, etc.) 
 

F6) Do you have any issues with your windows or doors?   
 

F6a) Are any broken or in need of repair? (Probes: If not, describe problems. How 
long has it been not working properly? What is keeping it from getting fixed?) 
(Cost, don’t use it, low priority, someone else/landlord is responsible for it) 
 
F6b) Are any of your windows and/or doors drafty? (Which ones?) 
 

Comfort: Response options: very, somewhat, not at all drafty 
 
[If drafty, Prompt/record how it impacts them – major (e.g., impacting their health and 
major comfort) or minor] 
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F7) Before continuing on to the walk-through, is there anything you think you need to 
help better manage your energy usage and feel comfortable and safe in your home? [if 
needed] This might include information about how to save energy or training on how to 
use and maintain equipment or appliances in your home.  
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[For up to 25 respondents, we will attempt to collect responses to the conjoint survey – 
using paper manipulatives.] 
 
 

 
Upon completion of the interview, the interviewer will: 

• indicate that those are all the questions he/she had 
• thank the interviewee for his/her responses and insights 
• provide the $100 Visa gift card 
• have the interviewee sign a receipt to confirm receipt of the gift card 
• answer any questions the interviewee might have 
• if interviewee asks for more information about ESA, provide utility leave-behind 

with contact information  
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Overview for Interviewers & Reviewers:  After leaving the home, interviewers will 
record their perceptions on the following topics based on the combination of household 
responses, non-verbal indicators, interviewer observation, telephone survey responses, 
and the consistency across all of these metrics. 
 
Summary description of the household (occupants age, household composition, 
house age, household dynamics or decision making, major challenges). 
 
 
Information sources 
What are the most effective ways to reach this household with information about energy efficiency or 
programs?  Where does the household seem to get its information and whom would the household trust? 
Utility web site Email Post flyer at:  Direct mail 
Television ad Text message Community group: Visit 
Newspaper ad Phone call Other Word of mouth/ 

social networks 
 
 
 
 
 
 
Energy burden 
To what extent do energy bills impose a burden on this household? 
No burden Small burden Medium burden Large burden Can’t tell 
 
 
 
 
 
 
Program participation, drivers, and barriers 
How likely does it seem that this household would participate in ESA, if offered in the right way?  What 
would be the drivers toward program participation (based on what we learned drives household choices)?  
What would be the major barriers? 
Very unlikely Unlikely Likely Very likely Inconsistent 
 
 
 
 
 
 
Energy needs 
What are the self-reported and observed energy needs in this home?  What obvious difference could an 
energy efficiency program make in lowering energy cost or improving health, comfort, or safety? 
Space heating Space cooling Water heater Windows Door(s) 
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Lighting Weatherization Pool pumps Insulation Refrigeration 
Other     
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(End of Attachments)


